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(57)Abstract: . i. , . • ' 

PROBLEM TO BE SOLVED: To provide a device comprising a functional block 

manufactured by a reliable and low-cost FSA (fluidic self-assembly) method together 
with its manufacturing method by applying it, for example, to an optical device. 
SOLUTION: The device 100. comprises a functional block 1 2 which is inserted in a 
recessed part 11 provided on a base body. 10, while comprising an optical element 14. A 
lens shape 20 is formed, in a prescribed region on the functional block 12. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Said functional block is equipment containing functional block with which the functional 
configuration section is formed at least in the part to the predetermined field on said functional block 
including the functional device in the equipment with which functional block has been arranged in the 
crevice established in the base. 

[Claim 2] It is equipment containing functional block with which said functional block contains a 
semiconductor device in claim 1. 

[Claim 3] It is equipment containing functional block said whose functional device is an optical element 
in claims 1 or 2. . 1 

[Claim 4] It is equipment containing functional block which said functional configuration section is 
formed oh said optical element in claim 3, and contains the lens configuration section. 
[Claim 5] Equipment containing functional block with which the electrode is formed in the predetermined 
field on said functional block in either of claims 1-4. 

[Claim 6] Equipment containing functional block with which the protective layer is further formed on said 
functional block in either of claims 1-5. 

[Claim 7] Said protective layer is equipment containing functional block currently formed so that a part 
of border area [ at least ] of said functional block and said base may be covered [ in / on claim 6 and / 
said base front face ]. 

[Claim 8] Equipment containing functional block with which the contact hole is formed in said protective 
layer in claims 6 or 7. 

[Claim 9] It is equipment which a photo detector and a light emitting device come out of said optical 

element on the other hand at least in either of claims 3-8, and contains a certain functional block.. 

[Claim 10] Equipment containing functional block with which the fixed means of said functional block is 

formed in the crevice established in the base in said base front face in the equipment with which 

functional block has been arranged in' a part of border area [ at le;ast ] of said functional block and said 

base. J t 

[Claim 11] Equipment which contains functional block said whose-fixed means is the functional 

configuration section in claim 10. " \ I 

[Claim 12] It is equipment containing functional block with which said functional block contains a 

semiconductor device in claims 10 or 1 1. j 

[Claim 13] The manufacture approach of the equipment which contains functional block including the 

following processes (a) and processes (b) in the manufacture approach of the equipment containing 

functional block which establishes a crevice in a base and includes the process which inserts in this 

crevice functional block which contains a functional device at least in a part in self align. 

(a) the process which applies a liquefied object to the predetermined field on said functional block, and 

(b) — the process which is made to harden said liquefied object and forms the functional configuration 
section. 

[Claim 14] The manufacture approach of the equipment which contains functional block including the 
following processes (a) and processes (b) in the manufacture approach of the equipment containing 
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functional block which establishes a crevice in a base and includes the process which inserts in this 
crevice functional block which contains a functional device at least in a part in self align, 
(a) The process which make harden said liquefied object and forms said functional configuration section 
where the alignment of said functional block and said La Stampa is carried out so that said reversal 
configuration section may be located on the field which are the process which applies a liquefied object 
to the predetermined field on said functional block, and the process which forms this functional 
configuration section using La Stampa which has the reversal configuration section of (b) functional 
configuration section, and forms said functional configuration section. 

[Claim 15] It is the manufacture approach of the equipment containing functional block that said 
functional block contains a semiconductor device in claims 13 or 14. 

[Claim 16] It is the manufacture approach of the equipment containing functional block said whose 
functional device is an optical element in either of claims 13-15. 

[Claim 17] The manufacture approach of the equipment containing functional block which is the process 
which forms said functional configuration section on said optical element in claim 16, and is the process 
formed so that said functional configuration section may contain the lens configuration section. 
[Claim 18] The manufacture approach of the equipment containing functional block which includes a 
process (c) further in either of claims 13-17. (c) The process which forms the electrode for making said 
functional block drive in the predetermined field on said functional block. 

[Claim 19] The manufacture approach of the equipment containing functional block which includes a 
process (d) further in either of claims 13-18. (d) The process which forms a protective layer further on 
said functional block. 

[Claim 20] The manufacture approach of the equipment containing functional block which forms said 
protective layer in said process (d) in claim 19 so that a part of border area [ at least ] of said functional 
block and said base may be covered. 

[Claim 21] It is the manufacture approach of the equipment containing functional block which is the 
liquefied object with which said liquefied object contains the precursor of resin or resin in either of 
claims 13-20. 

[Claim 22] The manufacture approach of the equipment containing functional block which includes a 
process (e) further in either of claims 13, 15-21. (e) The process which forms the liquid-repellent film 
which has the property which crawls said liquefied object in fields other than the field for forming said 
functional configuration section before applying said liquefied object. 

[Claim 23] It is the manufacture approach of the equipment containing functional block which is the 
process which arranges the liquefied object by which said process (b) is crawled with said liquid- 
repellent film in claim 22 to the field for forming said functional configuration section. 
[Claim 24] It is the manufacture approach of the equipment containing functional block which is the 
monomolecular film which consists of a compound with which said liquid-repellent film sticks to said 
electrode in claims 22 or 23. 

[Claim 25] It is the manufacture approach of the equipment containing functional block formed from the 
ingredient with which said electrode contains gold in either of claims 22-24. 

[Claim 26] It is the manufacture approach of the equipment containing functional block which consists of 
a thiol containing the group which has the property in which said monomolecular film crawls said 
liquefied object at one end in claims 24 or 25. 

[Claim 27] It is the manufacture approach of the equipment containing functional block which is the 
process which said process (a) makes the drop of said liquefied object at the head of a dispenser nozzle 
in claims 13 or 14, and this drop is contacted to the predetermined field of said functional block, and 
arranges this liquefied object to this predetermined field. 

[Claim 28] It is the manufacture approach of the equipment containing functional block which is the 
process which said process (a) injects said liquefied object to the predetermined field of said functional 
block in claims 13 or 14 using ink head jet, and arranges this liquefied object to this predetermined field. 
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[Claim 29] Said La Stampa is the manufacture approach of the equipment containing functional block 
which forms a contact hole on said electrode while having [ in / on claim 14 and / said process (b) ] the 
reversal configuration section of a contact hole further and forming said functional configuration section 
using this La Stampa. 

[Claim 30] The manufacture approach of the equipment which contains functional block including the 
following processes (a) and processes (b) in the manufacture approach of the equipment containing 
functional block which establishes a crevice in a base and includes the process which inserts in this 
crevice functional block which contains a functional device at least in a part in self align, 
(a) the process which applies a liquefied object to a part of border area [ at least ] of said functional 
block and said base in said base front face, and (b) — the process which is made to harden said 
liquefied object and forms the fixed means of said functional block. 

[Claim 31] The manufacture approach of the equipment which contains functional block said whose fixed 
means is the functional configuration section in claim 30. 

[Claim 32] It is the manufacture approach of the equipment containing functional block that said 
functional block contains a semiconductor device in claims 30 or 31. 

[Claim 33] The optical transmission device characterized by carrying out a laminating and the equipment 
containing claim 1 by which the equipment containing functional block given in claim 1 thru/or any of 32 
they are, and said functional block containing a photo detector have been arranged thru/or functional 
block given in any of 32 becoming so that said light emitting device and said photo detector may counter 
mutually. [ by which said functional block containing a light emitting device has been arranged ] 
[Claim 34] The optical transmission device characterized by having the light sensing portion which 
consists of equipment containing claim 1 by which the light-emitting part which consists of equipment 
containing functional block given in claim 1 thru/or any of 32 they are, and said functional block 
containing a photo detector have been arranged thru/or functional block given in any of 32. [ by which 
said functional block containing a light emitting device has been arranged ] 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment containing functional block, and its 

manufacture approach. 

[0002] 

[Background of the Invention] as one of the mounting approaches of recent years and an electron 
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device — FSA (Fluidic Self-Assembly) — the mounting approach using law was developed, this FSA — 
law — 10- it is the technique of mounting a functional device in a base, by distributing in a liquid the 
electron device (henceforth a "functional device") which has the magnitude of hundreds of microns, and 
a predetermined configuration, slushing this liquid into the base front face containing the hole or the 
fitting section of the almost same magnitude as this functional device, and a configuration, and inserting 
this functional device in the hole concerned or the fitting section. About the FSA method, it is indicated 
by an information display magazine (S. Drobac.INFORMATION DISPLAY VOL11 (1999) 12-16 page), the 
U.S. Pat. No. 5,545,291 description, the U.S. Pat No. 5,783,856 description, the U.S. Pat. No. 5,824,186 
description, the U.S. Pat. No. 5,904,545 description, etc., for example. 

[0003] Next, an example of the mounting process of the semiconductor device using the FSA method is 
explained briefly. 

[0004] (1) First, it consists of single crystal silicon and etching divides the wafer containing the electron 
device of hundreds - 1 million numbers into functional block of thousands - 1 million numbers. 
Functional block obtained by division has a predetermined three-dimension configuration, and each has a 
predetermined function, moreover, even if an electron device is the thing of simple structure like a 
transistor, it has complicated structure like IC — you may come out. 

[0005] (2) Form the base in which these functional block is inserted apart from functional block 
mentioned above. The hole for inserting functional block in this base using stamping, etching or laser, 
etc. is formed. This hole is formed so that it may be in agreement with the magnitude and the 
configuration of functional block. 

[0006] (3) Next, distribute in a liquid functional block formed according to the above-mentioned process, 
and pass on the front face of the base which formed these dispersion liquid at the process of (2). 
According to this process, passing through a base front face, functional block falls to the hole 
established in the base, and fits in in self align. Functional block which did not get into the hole is 
collected out of dispersion liquid, and after being cleaned, it is again distributed in the liquid similarly 
cleaned, and it is passed on another new base front face. While the above process is repeated, 
functional block and dispersion liquid continue being reused. 

[0007] (4) By the general metallizing method etc., electric wiring of the functional block which fitted into 
the hole formed in the base is carried out, and it functions as a part of final electrical circuit. According 
to the above process, functional block is mounted in a semiconductor device. 

[0008] According to this FSA method, since functional block of a large quantity can be mounted in a 
base at once, low-pricing of equipments, such as a display, can be attained and production speed can be 
raised. Moreover, since it can mount using only the excellent article which can be beforehand driven by 
inspection as functional block, the dependability of equipment can be raised. 

[0009] Moreover, the base for fitting in functional block has the high degree of freedom of selection of 
the ingredient which can use various ingredients, such as glass, plastics, and silicon, and is used for a 
base. Similarly, silicon, germanium-silicon, gallium-arsenic, and indium-Lynn etc. can also choose the 
ingredient used for functional block to compensate for a function required for functional block. Thus, 
operation and effectiveness that the FSA method was excellent as one of the mounting approaches of 
an electron device are expected. 
[0010] 

[Problem(s) to be Solved by the Invention] By applying the equipment containing functional block 
manufactured using this FSA method to for example, optical equipment, it is reliable and development of 
the semiconductor device of a low price is called for. The object of this invention is to offer the 
equipment containing functional block, and its manufacture approach. 
[0011] 

[Means for Solving the Problem] (The 1 st equipment) In the equipment with which functional block has 
been arranged in the crevice where the equipment containing functional block concerning this invention 
was formed in the base, as for said functional block, the functional configuration section is formed at 
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least in the part to the predetermined field on said functional block including the functional dev.ce. 
[0012] Here a functional device means the component which may function as an electron dev.ce. 
Moreover, the functional configuration section means the member which has an indispensable 
configuration, in order to demonstrate a predetermined function. 

[0013] According to this configuration, a predetermined function can be demonstrated by form.ng the 
functional configuration section in the predetermined field on said functional block. The above point is 
explained in full detail in the column of the gestalt of operation of th.s invent.on. 

[0014] (1) - (4) can be illustrated as a desirable mode of the equipment containing said functional block. 
[0015] (1) Said functional block can contain a semiconductor device. 
[0016] (2) An optical element can be used as said functional device. 

[0017] In this case, said functional configuration section is formed on said optical element, and can 
contain the lens configuration section. Here, on the other hand, a photo detector and a light em.tt.ng 
device come out at least, and a certain thing of said optical element is desirable. Accord.ng to th.s 
configuration, the function of said optical element can be raised. In detail, it explains m full deta.l m the 
column of the gestalt of operation of this invention. 

[0018]" (3) An electrode can be formed in the predetermined field on said funct.onal block. 
[001 9] (4) A protective layer can be further formed on said functional block. 

[0020] In this case, said protective layer can be formed so that a part of border area [ at least j of sa.d 

functional block and said base may be covered in said base front face. 

[0021] Furthermore, a contact hole can be formed in said protective layer in th.s case. 

[0022] (The 2nd equipment) In the equipment with which functional block has been arranged, the fixed 

means of said functional block is formed in the crevice where the equipment which conta.ns funcfonal 

block concerning this invention again was formed in the base in said base front face in a part of border 

area [ at least ] of said functional block and said base. - r ' *"""*"" ' ' . 

[0023] Since a fixed means can be formed in a part indispensable since said funct.onal block .s fixed 

according to this configuration, when preparing a member on said functional block, the degree of 

freedom of a design can be enlarged. 

[0024] In this case, said fixed means is the functional configuration section. Moreover, sa.d funct.onal 
block can contain a semiconductor device in this case. 

[0025] (The 1st manufacture approach) The manufacture approach of the equipment conta.n.ng 
functional block of this invention establishes a crevice in a base, is the manufacture approach mclud.ng 
the process which inserts in this crevice functional block which contains a functional device at least m a 
part in self align, and includes the following processes (a) and processes (b). 

[0026] (a) the process which applies a liquefied object to the predetermined field on sa.d funct.onal 
block, and (b) - the process which is made to harden said liquefied object and forms the funct.onal 
configuration section. 

[0027] According to this manufacture approach, said liquefied object can be suppl.ed to sa.d funct.onal 
device and said functional configuration section can be formed by the self aryne only by harden.ng sa.d 
liquefied object. Consequently, said functional configuration section can be formed at a very easy 
process, without carrying out a location gap. 

[0028] (The 2nd manufacture approach) The manufacture approach of the equipment conta.n.ng 
functional block of this invention establishes a crevice in a base, is the manufacture approach .nclud.ng 
the process which inserts in this crevice functional block which contains a functional device at least .n a 
part in self align, and includes the following processes (a) and processes (b). 

[0029] (a) The process which make harden said liquefied object and forms said functional configurat.on 
section where the alignment of said functional block and said La Stampa is carried out so that sa.d 
reversal configuration section may be located on the field which are the process wh.ch appl.es a 
liquefied object to the predetermined field on said functional block, and the process wh.ch forms th.s 
functional configuration section using La Stampa which has the reversal configuration sect.on of (b) 
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functional configuration section, and forms the functional configuration section. 

[0030] According to this manufacture approach, said functional configuration section with few locat.cn 

gaps can be formed simple. . 
[0031] Moreover, in said process (b), while said La Stampa has the reversal configurat.on sect.on of a 
contact hole and forms said functional configuration section further using this La Stampa. a contact hole 
can be formed on said electrode. According to this manufacture approach, s.nce sa.d funct.onal 
configuration section and said contact hole can be formed in one using said La Stampa, as compared 
with the case where said functional configuration section and said contact hole are formed us.ng the 
photolithography method, said functional configuration section etc. can be formed easily, and the time^ 
amount which manufacture takes can be shortened substantially. 

[0032] (1) - (6) can be illustrated as a desirable mode of the 1st and 2nd manufacture approaches 
mentioned above. 

[0033] (1) Said functional block can contain a semiconductor device. 
[0034] (2) An optical element can be used as said functional device. 

[0035] In this case, it is the process which forms said functional configuration section on sa.d optical 
element, and the process formed so that said functional configuration section may conta.n the lens 
configuration section can be used. 

[0036] (3) The process (c) of further the following can be included. 

[0037] (c) The process which forms the electrode for making said functional block drive .n the 
predetermined field on said functional block. 

[0038] (4) The process (d) of further the following can be included. 

[0039] (d) The process which forms a protective layer further on said functional block. 

[0040] In this case, in said process (d). said protective layer can be formed so that a part of border area 

[. at least ] of said functional block and said base may be covered - * 

[0041] (5) As for said liquefied object, it is desirable that it is a liquefied object containing the precursor 

of resin or resin. , 
[0042] (6) In said process (a), as an approach of applying a liquefied object to the predeterm.ned field on 
said functional block, the drop of said liquefied object can be made at the head of for example a 
dispenser nozzle, this drop can be contacted to the predetermined field of said functional block and the 
approach of arranging this liquefied object to this predetermined field can be used. Or sa.d liquefied 
object can be injected to the predetermined field of said functional block using ink head jet, and the 
approach of arranging this liquefied object to this predetermined field can be used. 
[0043] (The 3rd manufacture approach) The process (e) of further the following can be included in the 
1 st manufacture approach mentioned above. . .. 

[0044] (e) The process which forms the liquid-repellent film which has the property wh.ch crawls sa.d 
liquefied object in fields other than the field for forming said functional configuration section before 

applying said liquefied object. .... • ui *u + 

[0045] In this case, as for said process (b) included in said 1st manufacture approach, it .s desirable that 
it is the process which arranges the liquefied object crawled with said liquid-repellent film to the field for 
forming said functional configuration section. This process is explained in full detail in the column of the 
gestalt of operation of this invention in detail. 

[0046] Moreover, it is desirable that it is the monomolecular film which consists of a compound with 
which said liquid-repellent film sticks to said electrode in this case. 

[0047] Furthermore, it is desirable to consist of a thiol which contains the group which has the property 
in which being formed from the ingredient containing gold is desirable as for said electrode, and said 
monomolecular film crawls said liquefied object at one end in this case. 

[0048] (The 4th manufacture approach) The manufacture approach of the equipment containing 
functional block of this invention establishes a crevice in a base, is the manufacture approach including 
the process which inserts in this crevice functional block which contains a functional device at least m a 



part in self align, and includes the following processes (a) and processes (b). 

[0049] (a) the process which applies a liquefied object to a part of border area [ at least ] of said 
functional block and said base in said base front face, and (b) — the process which is made to harden 
said liquefied object and forms the fixed means of said functional block. 

[0050] Since a fixed means can be formed in a part indispensable since said functional block is fixed 
according to this configuration, the futility of an ingredient can lessen. 

[0051] In this case, it is desirable for said fixed means to be the functional configuration section. 
Moreover, said functional block can contain a semiconductor device. 

[0052] The optical transmission device of this invention is characterized by carrying out a laminating and 
the equipment containing functional block of above-mentioned this invention with which said functional 
block containing a light emitting device has been arranged, and the equipment containing functional block 
of above-mentioned this invention with which said functional block containing a photo detector has been 
arranged becoming so that said light emitting device and said photo detector may counter mutually. 
[0053] Moreover, the optical transmission device of this invention is characterized by having the light 
sensing portion which consists of equipment containing functional block of above-mentioned this 
invention with which the light-emitting part which consists of equipment containing functional block of 
above-mentioned this invention with which said functional block containing a light emitting device has 
been arranged, and said functional block containing a photo detector have been arranged. 
[0054] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained, 

referring to a drawing. 

[0055] [The gestalt of the 1 st operation] 

(Structure of a device) Drawing 1 is the sectional view showing typically the equipment 100 containing 
the functional block 12 concerning the gestalt of operation of the 1st of this invention. Drawing 2 is the 
top view of the equipment 100 shown in drawing 1 . Drawing 1 shows the cross section in the A-A line 
of drawing 2 . 

[0056] Equipment 100 contains a base 10 and the functional block 12 formed in the crevice 1 1 of a base 
10. 

[0057] A base 10 consists of ingredients, such as silicon, glass, and plastics. The construction material 
of a base 10 is suitably chosen according to the class of a functional device and functional block 12, and 
the application of equipment 100. 

[0058] Functional block 12 is inserted in and formed in the crevice 1 1 of a base 10 by the FSA method 
which is the column of a background technique and was mentioned above. Functional block 12 can 
contain a semiconductor device. In addition, in drawing 1 , although the example whose functional block . 
12 is rectangular-head frustum-like was shown, the configuration of functional block 12 is not 
necessarily limited to this, and can take various configurations according to an application and a function. 
[0059] The optical element 14 is formed in the front face of functional block 12 as a functional device. 
Optical elements 14 are light emitting devices, such as VCSEL (vertical cavity surface emitting laser; 
field luminescence mold semiconductor laser), LED (light emitting diode; light emitting diode), and an EL 
element (electroluminescent device), or a photograph conductor (photoconductor), and photo detectors, 
such as PD (photo diode). 

[0060] On the optical element 14, the lens configuration section 20 which is the functional configuration 
section is formed. The lens configuration section 20 is transparent, and has a convex lens configuration. 
That is, the top face of the lens configuration section 20 constitutes a convex lens side. 
[0061] When an optical element 14 is a light emitting device, the lens-like configuration section 20 has 
the function to make the light which carries out outgoing radiation from an optical element 14 refracted. 
On the other hand, when an optical element 14 is a photo detector, the lens-like configuration section 
20 has the function which light is made refracted and is made to condense to the predetermined field of 
an optical element 14. 
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[0062] Although especially the construction material of the lens configuration section 20 is not limited, it 
is desirable to be formed for example, from high molecular compounds, such as polyimide system resin, 
ultraviolet curing mold acrylic resin, and ultraviolet curing mold epoxy system resin, and being formed 
from polyimide system resin is more desirable. 

[0063] The electrode layer 25 is formed on functional block 12. The electrode layer 25 is an up 
electrode, and when contact (not shown) connects with an optical element 1 4 electrically and the 
electrode layer 25 is further connected with an external electrode (not shown), power is supplied to an 
optical element 14. In addition, in drawing 2 . the graphic display of a lower electrode is omitted for the 
graphic display of the electrode layer 25 in drawing 1 and drawing 2 , respectively. 

[0064] Moreover, the fixed part 22 is formed so that a part of border area [ at least ] of functional block 
12 and a base 10 may be covered in the front face of a base 10. A fixed part 22 also functions as the 
functional configuration section. That is, a fixed part 22 has a function as a means to fix the functional 
block 12 inserted in the crevice 1 1 of a base 10. 

[0065] In addition, although the gestalt of this operation showed the case where a functional device was 
an optical element 14, a functional device is not necessarily limited to an optical element, for example, 
can use a transistor etc. Moreover, the functional configuration section may also necessarily be limited 
to neither the lens configuration section 20 nor a fixed part 22, for example, may be flat-surface 
waveguide, a spacer, etc. 

[0066] (Actuation of a device) Actuation of the equipment 100 which contains functional block 12 in 
below is explained. 

[0067] When an optical element 14 is a light emitting device, the light produced when an optical element 
1 4 drove carries out outgoing radiation from the predetermined field of the top face of an optical 
element 14. In an outgoing radiation side, the lens-like configuration section 20 can make this outgoing 
radiation light refracted, and can narrow that radiation angle. Moreover, even if it is the case where the 
path of outgoing radiation opening of the light formed in the top face of an optical element 14 is enlarged, 
an outgoing radiation light-emission angle can be narrowed by using the lens-like configuration section 
20. 

[0068] On the other hand, when an optical element 14 is a photo detector, the light which carried out 
incidence to the lens-like configuration section 20 is refracted, and condenses to the predetermined 
field of an optical element 14. This light that condensed is changed into an electrical signal by the 
optical element 14. 

[0069] (Manufacture process of a device) Next, the manufacture process of the equipment 100 shown in 
drawing 1 is explained. Drawing 3 and drawing 4 are drawings showing an example of the production 
process of equipment 100. 

[0070] (1) FSA which explained formation of the functional block 12 containing an optical element 14, 
and insertion by the crevice 1 1 of functional block 12 in the column of a background technique — carry 
out using law. The base 10 with which the functional block 12 containing an optical element 14 was 
inserted in the crevice 1 1 according to this process is obtained. 

[0071] (2) Next, apply a liquefied object to an optical element 14 top and the border area of functional 
block 12 and a base 10 on functional-block 12 top face. As an approach of applying a liquefied object, 
how to supply a liquefied object by the dispenser nozzle 27 is explained, referring to drawing 3 (a) and 
drawing 3 (b). Drawing 3 (a) and drawing 3 (b) are the mimetic diagrams which expressed how to supply 
the liquefied object 24 on an optical element 14 by the nozzle 27 with time. 

[0072] The liquefied object 24 of the resin used as the quality of a component of the laser outgoing 
radiation section or the precursor of the resin is injected into a nozzle 27. After making the drop of this 
liquefied object 24 at the head of a nozzle 27, as shown in drawing 3 (a), this drop is contacted on 
functional block 12. And as shown in drawing 3 (b), a nozzle 27 is detached on an optical element 14, and 
the liquefied object 24 is moved on an optical element 14. By the same approach, the liquefied object 24 
is formed also in the border area of functional block 12 and a base 10 using a nozzle 27. 
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[0073] Thus, according to the approach of supplying a liquefied object on functional block 1 2 by the 
nozzle the amount of drops at the viscosity of a liquefied object, the diameter of a nozzle and the head 
of a nozzle etc. can be adjusted, or the thickness of the lens configuration section 20 can be easily 
controlled by surface treatment at the head of a nozzle etc. Moreover, since the supply approach of the 
liquefied object by the nozzle cannot be easily influenced by the viscosity of a liquefied object, its range 
of an usable liquefied object is wide. Furthermore, since only a required place can supply a liquefied 
object certainly, there is no futility and a liquefied object does not adhere at an excessive place. 
[0074] As a liquefied object of resin, ultraviolet curing mold acrylic resin, ultraviolet curing mold epoxy 
system resin, etc. can be mentioned, for example. As a liquefied object of a precursor, the l.quefied 
object containing the monomer of the liquefied object of a polyimide precursor, ultraviolet curing mold 
acrylic resin, and ultraviolet curing mold epoxy system resin etc. can be ment.oned. 
[0075] Since ultraviolet curing mold resin can be hardened only by UV irradiation, .t does not have the 
worries about the damage by the heat to a component, exfoliation of the laser outgoing rad.at.on section 
by the differential thermal expansion of the semi-conductor layer and resin which are produced when 
heat curing is carried out, etc. 

[0076] Ultraviolet curing mold resin consists of what contained at least one sort and a 
photopolymerization initiator among a prepolymer, oligomer, and a monomer. 

[0077] As an example of ultraviolet curing mold acrylic resin, methacrylate, such as acrylate such as 
epoxy acrylate, urethane acrylate. polyester acrylate. polyether acrylate. and SUP1RO .octal system 
acrylate. epoxy methacrylate. urethane methacrylate. polyester methacrylate. and polyether 
methacrylate. can be used as a prepolymer or oligomer, for example. 

[0078] As a monomer, for example 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate, 2-hydroxyethyl 
acrylate, 2-hydroxyethyl methacrylate. An N-vinyl-2-pyrrolidone, carbitol acrylate. tetrahydrofurfury 
... acrylate, Monofunctional nature monomers,such as isobornyl acrylate. dicyclopentenylacrylate, and- 1,3^ 
butanediol acrylate, 1,6-hexanediol diacrylate. 1. 6-hexanedioldimethacrylate. Neopentyl glycol acrylate, 
polyethylene-glycol diacrylate, Bifunctional monomers, such as pentaerythritol diacrylate, 
trimethylolpropane triacrylate. Polyfunctional monomers, such as trimethylolpropanetrimethacrylate, a 
pentaerythritol thoria chestnut rate, and dipentaerythritol hexaacrylate. are mentioned^ 
[0079] As a photopolymerization initiator, for example Acetophenones. such as a 2 and 2-d.methoxy 2 
phenyl acetophenone Butyl phenons, such as alpha-hydroxy isobutyl phenon and p-.sopropyl-alpha- 
hydroxy isobutyl phenon A p-tert-butyl dichloro acetophenone, p-tert-BUCHIRUTORI 
chloroacetophenone, Halogenation acetophenones, such as an alpha and alpha-d.ch bro-4-phenoxy 
acetophenone Benzophenones. such as benzophenone, N, and N-tetraethyl -4 and 4-d.am.no 
benzophenone Benzyls, such as benzyl and benzyl dimethyl ketal, a benzoin. Oximes. such . as benzoins, 
such as benzoin alkyl ether, the 1 -phenyl -1. and a 2-propane dione-2-(o-ethoxycarbonyl) ox.me The 
radical generating compound of benzoin ether, such as xanthones, such as 2-methylthuo xanthone and 
2-chloro thioxan ton, the benzoin ether, and the isobutyl benzoin ether, and M.chler s ketones can be 
mentioned. Resin after hardening ultraviolet curing mold acrylic resin has the advantage of be.ng highly 
transparent, and fits the lens. 

[0080] As a polyimide precursor, the long-chain alkyl ester of polyam.c acid and polyam.c acid eta can 
be mentioned. The polyimide system resin which was made to carry out heat curing of the poly.m.de 
precursor, and was obtained has 80% or more of permeability in a light field, and since the refract.ve 
index is as high as 1.7-1.9. the big lens effectiveness is acquired. 

[0081] (3) While continuing, stiffening the liquefied object 24 on functional block 12 and forrrung the lens 
configuration section 20 on an optical element 14. form a fixed part 22 in the border area of functional 
block 12 and a base 10. When the liquefied object 24 is the above-mentioned ultraviolet curmg mold 
resin, it can be made to harden by irradiating ultraviolet rays. 

[0082] Moreover, as a liquefied object, when the liquefied object of a polyimide precursor .s used, an 
imide-ized reaction can be stiffened by making lifting polyimide system resin generate by carrying out 
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heating cure processing of the liquefied object of a polyimide precursor. Although cunng temperature 
changes with classes of precursor, viewpoints, such as prevention of the different, therma ,1 expanse 
of the damage the base 10, and polyimide system resin by the heat to the opt.cal element 14 grade 
which constLtes functional block 12. and alloying of the electrode layer 25, to about 150 degrees C are 

[otssTln^mentioned above, although the supply approach by the dispenser nozzle 27 was illustrated 
as an approach of supplying a liquefied object on functiona. b.ock 12. as shown ,n d«i (a) and 
drawing (b), the approach of injecting and supplying the liquefied object 24 on funcfona. book 12 etc. 
taxable using the ink jet head 28. The approach using the ink jet head 28 can V ^ 
object on functiona. block 12 in a short time, and has the advantage that product.v,ty .s h.gh. In case a 
liquefied object is applied by the ink jet, although the liquid viscosity of a hquefied object ,s an .mportant 
eLent. it can also be adjusted to suitable liquid viscosity by adding a d.lut.on solvent m a hquefied 

[0 b 084] Especially as a dilution solvent applicable to the liquefied object of ultraviolet curing mold resin, 
although not limited, propylene-glycohmonomethyl-ether acetate, the propylene glycol "onopropy. 
ether, methoxymethy. propionate, methoxy ethyl propionate, ethy.ce.loso.ve, ethy Ice. osolv^ ^cetate, 
ethyllactate, ethyl pill BINETO. methyl amyl ketone, a cyclohexanone. a xylene, toluene butyl acetate, 
etc. can be mentioned, it is independent, or two or more sorts can be mixed and used, for example _ 
[0085] As a dilution solvent applicable to the liquefied object of the precursor of poly.m.de, a N methyl 
2-pyrrolidone can be mentioned, for example. ..... 

[0086] (4) The electrode layer 25 for making functional block 1 2 drive is further formed in the 
predetermined field on functional b.ock 1 2 using the general metallizing method etc In addrt.on m the 
gestalt of this operation, after forming the lens configuration section 20, the example wh.ch forms the 
-^ode.layer.25 was shown, but-befor^ngth^ens cordon seetio^Orthe e ec^ode layer 
25 can also be formed. The equipment 100 which contains the functiona. b.ock 12 shown m dj^LL 
according to the above process is obtained. _ 0+Q . t ft f 

[0087] As explained above, with the equipment 100 containing the funct.ona. block 1 2 of the gestalt of 
this operation, functional block 12 contains an optical element 14 as a funct.onal dev.ee. and the lens 
configuration section 20 which is the functional configuration section is formed m the predetermined 
field on functiona. b.ock 12. When an optica, element 14 is a photo detector, the lens configurat.on 
section 20 can condense the light which carries out incidence. Moreover, when an optical elemen .14 .s 
a light emitting device, the lens configuration section 20 can narrow the light-emiss.on angle wh.ch 
carries out outgoing radiation from an optica, element 14. Thus, in the equipment 100 contaming 
functiona. b.ock 12, the function of the optica, e.ement 14 which is a funcfona. dev.ee can be raised by 
forming the lens configuration section 20 which is the functional configuration sect.cn on the opt.cal 

[0088]" Moreover, since the fixed part 22 for fixing functional block 12 and a base 10 can be formed at 
the same process as the lens configuration section 20. a routing counter can be lessened. 
[0089] [The gestalt of the 2nd operation] «.„•„,:„„ 
(Structure of a device) Drawing 5 is the sectional view showing typically the equipment 200 conta.n.ng 
the functional block 1 2 concerning the gestalt of operation of the 2nd of this invent.cn. 
[0090] The equipment 200 containing the functional block 12 of the gestalt of th.s operat.on The po.nt 
hat the protectL layer 18 is formed so that the whole border area surface of a base 10 and funct.ona, 
block 1 2 may be covered in the front face of functional block 1 2, And while the front face of an opt.cal 
element 1 4 has compatibility to liquefied resin, as the front face of the electrode layer 1 1 25 ,s processed 
so that it may have the property which crawls liquefied resin, consequently .s shown m d^aw^ It 
differs from the equipment 100 applied to the gestalt of the 1st operation in that lens-hke res.n ( ens 
configuration section 120) is formed in opening of the electrode layer 125 prepared on the 
element 1 4 by the self aryne. About other parts, it has the equipment 1 00 concern.ng the gestalt of the 



1st operation, and the structure to approximate. Detailed explanation is omitted about the part which 
has the structure to approximate. In addition, in the equipment 200 containing functional block 12. the 
same number shall be attached about the same component as the equipment 100 concerning the gestalt 
of the 1 st operation. 

[0091] The lens configuration section 120 has the same operation and effectiveness as the lens 
configuration section 20 concerning the gestalt of the 1 st operation. That is. the lens configuration 
section 120 is the functional configuration section, and an optical element 14 is a functional device. 
Therefore, it has the function which the lens configuration section 120 makes light refracted when an 
optical element 14 is a photo detector, and is made to condense to the predetermined field of an optical 
element 14. and when an optical element 14 is a light emitting device; the lens configuration section 120- 
makes the light which carries out outgoing radiation refracted, and has the function which makes a 

radiation angle small. ^ 

[0092] (Actuation of a device) Actuation of the equipment 200 containing functional block concerning 
the 2nd gestalt is the same as actuation of the equipment 1 00 concerning the gestalt of the 1 st 
operation. Therefore, the explanation is omitted. 

[0093] (Manufacture process of a device) Next, the manufacture process of the equipment 200 
containing the functional block 12 shown in drawing 5 is explained. Drawing 6 and drawing 7 are drawings 
showing an example of the production process of equipment 200. 

[0094] (1) FSA first explained in the column of a background technique like the equipment 100 
concerning the gestalt of the 1st operation - the functional block 12 containing an optical element 14 
forms the base 10 inserted in the crevice 1 1 using law. 

[0095] Here, the front face of functional block 1 2 is formed from the construction matena which has 
compatibility to a liquefied object (it mentions later). That is. the front face of functional block 1 2 is 
formed from the-eonstruction material which does not crawl said liquefied object, Thereby, .n the--— - 
process mentioned later, in case said liquefied object is moved on functional block 12. on funct.onal 
block 12, said liquefied object can be stabilized and it can exist. 

[0096] (2) Continue, and as shown in drawing 6 , form the electrode layer 125 on functional block .12 
This electrode layer 125 is formed in order to supply the power for making functional block 12 drive. In 
the equipment 200 shown in drawing 5 . a part of electrode layer 125 is installed on the opt.cal element 

[0097] (3) Next, form a liquid-repellent film 1 10 on the electrode layer 125. The liquid-repellent film 110 
has the property which crawls the liquefied object mentioned later. 

[0098] Here, when the front face of the metal layer which constitutes the electrode layer 125 is a gold 
layer 115. it consists of a monomolecular film obtained as follows as a liquid-repellent film 110, for 

S'The thiol which has a functional group at the end is dissolved in the ethanol water solution of 1- 
10mM If the electrode layer 125 is immersed in the solution, the monomolecular film (henceforth a thiol 
monomolecular film") of the thiol which has a functional group at the end will be formed only on the 
electrode layer 1 25. 

[01 00] Here, the thiol which has at the end the functional group of the fluorine system expressed with 
CF3(CF2) n(CH2) mSH (m shows the integer of 5-60 and n shows the integer of 1-20) as a thiol which 
has a functional group at the end. for example can be mentioned. 

[01 01] Below, with reference to drawing 6 and drawing 7 , why the thiol monomolecular film 1 1 6 is 
formed on the electrode layer 125 is explained. 

[0102] Drawing 7 is the enlarged drawing having shown typically a part of optical element 14 immediately 
after forming the thiol monomolecular film 1 1 6, and front face of the electrode layer 1 25. and is the 
enlarged drawing of field A100 part shown in drawing 6 . 

[0103] A thiol has the property chemisorbed into gold, when the sulfur atom and golden atom of a 
sulfhydryl group of a thiol carry out a chemical bond in covalent bond. If immersed in the solution 
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containing the thiol which has a functional group 1 14 for the electrode layer 125 which consists of a gold 
layer 1 1 5 for this property, as shown in drawing 7 , the thiol 1 1 2 which has a funct.onal group 1 14 at the 
end will take the orientation which turned the sulfhydryl group 1 1 3 to the electrode layer 1 25 and 
chemical absorption will be carried out on the front face of the electrode layer 125 On the other hand, 
in the front face of the functional block 12 containing an optica, element 14. the thic 112 which has a 
functional group 114 at the end is not chemisorbed. Moreover, the functional group 114 wh.ch ex.sts m 
the end appears in the front face of the thiol monomolecular film 1 1 6. Consequently, the thiol 
monomolecular film 1 1 6 can be formed on the electrode layer 1 25. 

[0104] This thiol monomolecular film 1 16 acts as a liquid-repellent film 1 10 by the following reasons. 
[0105] In the front face of this thiol monomolecular film 116. as shown in drawing 7 , the funct.onal 
group 114 to which the property which crawls the liquefied object mentioned later was given .has 
appeared. For this reason, the thiol monomolecular film 1 16 has the property wh.ch crawls the l.quefied 
object mentioned later, and can act as a liquid-repellent film 1 10. th* 
[0106] Thus, the advantage which forms a liquid-repellent film 110 us.ng chem.cal absorpt.cn s n the 
pcint which can form a liquid-repellent film 1 1 0 selectively and simple on the electrode layer 1 25. 
[0107] In the gestalt of the above-mentioned implementation, although the monomolecular film wh.ch 
consists of a thiol which has a functional group 1 14 was described, a liquid-repellent film 1 10 is 
applicable as a liquid-repellent film 1 1 0 of this invention, if it is the monomolecular film wh.ch has the 
property which sticks not only to this compound but to the electrode layer 125 and crawls the above- 
mentioned liquefied object. Moreover, a liquid-repellent film 1 10 is not restricted to a monomolecular 
film and if it is the film which has the property which crawls a liquefied object, .t w.ll not be l.m.ted 
especially. Moreover, a liquid-repellent film 1 1 0 can exfoliate suitably .f needed 

[0108] Moreover, although the above-mentioned manufacture process described the case where the 
front face of the metal layer- which constitutes the^electrode layer 125- was a gold layer 115. .f .t st.cks ^ 
with a liquid-repellent film 1 1 1 . it will not be limited especially. 

[0109] (4) Continue and supply a liquefied object (not shown) on the functional block 12 conta.nmg an 
optical element 14. The approach by the dispenser nozzle or the approach by the ink jet can be used for 
the approach of supplying a liquefied object like the case where it uses by the production process of the 
equipment 100 concerning the gestalt of the 1st operation. Or a spin coat method a d.pp.ng method, a 
spray coating method, the roll coat method, the bar coat method, etc. can be used. 
[01 10] The functional block 12 containing an optical element 14 consists of construct.cn mater.a m 
which the front face does not crawl a liquefied object. Therefore, when a liquefied object .s supplied on 
the functional block 12 containing an optical element 14, the liquefied object moved on the exposed 
functional block 12 can be stabilized, and can exist. Moreover, on the electrode layer 125 the l.quefied 
cbject which disturbed is crawled with the liquid-repellent film 1 1 0 formed on the electrode layer 1 25. 
The crawled liquefied object is absorbed by the liquefied object on the exposed surface of functional 
block 12. Consequently, a liquefied object remains on the exposed surface of funct.onal block 12 The 
remaining liquefied object forms the configuration of the lens configuration sect.cn 1 20 used as the 
original form of a micro lens, and a protective layer 1 8 with surface tens.on. 

[0111] (5) While forming the lens configuration section 120 on an optical element 14 by stiffen, ng the 
liquefied object on functional block 12 further, the wrap protective layer 18 is extensively formed for the 
border area of functional block 1 2 and a base 1 0. According to the above process, the equ.pment 200 
shown in drawing 5 is obtained. 

[01 1 2] The equipment 200 containing functional block of the gestalt of this o P erat.on has the same 
operation and effectiveness as the equipment 100 concerning the gestalt of the 1st operation 
[0113] Moreover, according to the manufacture approach of the equipment 200 of the gestalt this 
operation, said liquefied object can be supplied to a functional device 12. and the lens configuration 
section 120 which functions as a micro lens only by hardening said liquefied object can be formed by the 
self aryne. Consequently, optical-axis doubling is unnecessary and the lens configurat.on sect.on 120 
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without an optical-axis gap oan be formed at a very easy process. Since it can add and 

1 6 can be formed in formation and coincidence of the lens conf.gurat.on sect.on 1 20 by the self aryne. a 

film 110 in the electrode layer 125. the magnitude and the configuration of the lens configurat,on sect.cn 
120 can be easily controlled by supplying a liquefied object. 

T01 151 [The gestalt of the 3rd operation] „„„,.■• 
(Structure of a device) Drawing 8 is the sectional view showing typically the equ.pment 300 conta.n.ng 
the functional block 12 concerning the gestalt of operation of the 3rd of this invention. 
01 1fl The equipment 300 containing the functional block 12 of the gestalt of this operat.cn .s the po.nt 
currently formed so that a protective layer 1 18 may cover the whole border area surface of a base 10 
nd u ctiona. block 12, and has the equipment 200 concerning the gestalt of the 2nd operat.0. anc the 
structure to approximate. For this reason, detailed explanation is omitted about the part wh.ch has the 
structure to approximate. On the other hand, to the equipment 300 concerning the gestalt of ^th.s 
operation, it differs from the equipment 100.200 concerning the gestalt of the 1 st and t he 2nd operat^n 
in that the contact hole 16 is formed. In addition, in equipment 300. the same number shall be attached 
about the a.most same component as the equipment 1 00.200 concerning the gesta.t of the 1 st and the 

mm] ^'protective layer 1 1 9 containing the lens configuration section 220 is formed in equipment 
300 The lens configuration section 220 has the same operation and effectiveness as the lens 
configuration section 20 concerning the gesta.t of the 1st operation. That is the lens -nf.gurat.on 
section 220 is the functional configuration section, and an optica, element 14 ,s z , funct, ona. device. 
Therefore, it has the function which the .ens configuration section 220 ^^^t^Z^ 
.optica, element 14 is a photo -detector, and .is made- to condense to the^redeterm.ned ; fie.d,or anneal 
element 14. and when an optica, e.ement 14 is a light emitting device, the .ens configuration section 220 
makes the light which carries out outgoing radiation refracted, and has the funct.on which makes a 

r01ltlTete S r m a al contact ho.e 16 is formed on the e.ectrode .ayer 225, and constitutes some contacts 
which connect the electrode layer 225 and an external electrode (not shown). 
[0119] (Actuation of a device) Actuation of the equipment 300 containing the functional block 12 
concerning the 3rd gestalt is the same as actuation of the equipment 1 00 concern.ng the gestalt of the 
1st operation. Therefore, the explanation is omitted. 

[0120] (Manufacture process of a device) Next, the manufacture process of the equipment 300 shown ,n 
drawing 8 is explained. Drawing 9 - drawing 11 are drawings showing an example of the production 

process of equipment 300. . . inn 

[0121] (1) FSA first explained in the column of a background technique like the equipment 100 
concerning the gestalt of the 1 st operation - the functional block 1 2 containing an optical element 1 4 
forms the base 10 inserted in the crevice 11 using law. 

[01 22] (2) Continue, and as shown in drawing 9 , form the electrode layer 225 on funct.onal block 1 2. 
The process so far is the same as that of the equipment 200 concerning the gestalt of the 2nd 

STsVNexrexplain the process which forms the lens configuration section 220 and a protective 
layer 1 1 8.1 1 9 on functional block 1 2. Drawing 10 and drawing 1 1 are the sectional v.ews showing the 
production process of a protective layer 1 18,1 19. 

[01 24] First, La Stampa 29 shown in drawing 10 is formed. La Stampa 29 is formed from transparent 
construction material to ultraviolet rays. Moreover. La Stampa 29 has mold side 29a. Mo d s.de 29a has 
the reversal configurations of the lens configuration section 220 of equipment 30Oand the configurat.on 
of a contact ho.e 16 manufactured eventually including a crevice 23 and heights 26. That ,s a crev.ee 23 
turns into the reversal configuration section of the lens configuration section 220 manufactured 
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eventually, and heights 26 turn into the reversal configuration section of the contact hole 16 

manufactured eventually. . r 

[0125] It is desirable to perform surface treatment to mold side 29a. In the th.ngto wh.ch it .s made for 
the adhesion of the protective layer 118.119 and La Stampa 29 which are mentioned later to become 
lower than the adhesion of that protective layer 1 1 8.1 1 9 and functional block 1 2. ..e.. the process wh.ch 
carries out exfoliation with the protective layer 1 1 8.1 1 9 and La Stampa 29 which are rr.ent.oned later, 
this surface treatment is performed in order to make that exfoliation easy. As th.s surface treatment, 
the fluoridization by CF4 gas plasma etc. can be mentioned, for example. Thus. La Stampa 29 .s 

[0126] C Moreover. La Stampa 29 forms a matrix first, carries out the reversal imprint of the configuratio n- 
of this matrix, and is produced. This matrix has the lens configuration section 220 of equ.pment 300 and 
the configuration of a contact hole 16 which are manufactured eventually. Or La Stampa 29 may be 
directly produced from a base. That is. La Stampa 29 is also producible by forming a crev.ce 23 and 
heights 26 in a base using the wet etching method. In this case, as construction matenal of the base for 
forming La Stampa 29, a metal, a semi-conductor substrate (for example, silicon), a quartz, glass, etc. 

can be used other than resin. , 
[0127] (4) Next, carry out alignment for La Stampa 29 and a base 10 so that the crev.ce 23 of th.s La 
Stampa 29 may be located on an optical element 14. As the alignment approach, the follow.ng 
approaches can be mentioned, for example. 

1) How to position La Stampa 29 and a base 10 independently, and to make it rival .n mechan.cal 

^HowTo give the alignment mark used as the collimation in the case of alignment to the front face of 
the near base 10 in which functional block 12 is formed when La Stampa 29 is transparent, and to 

perform alignment using the alignment mark, ,-:«■..»,•.■ ■ •• - • . - - - ■ 1 

3) How to prepare the hole which penetrates La Stampa 29 in the field wh.ch laps with La Stampa 29 in 
a base 10 and a perpendicular direction in case La Stampa 29 is installed on a base 10. and to perform 
alignment through the hole using an above-mentioned alignment mark when La Stampa 29 is not 

STsTlfter carrying out alignment of La Stampa 29 and the base 10, introduce liquefied object 1 1 8a 
of resin between La Stampa 29 and a base 10. and as shown in drawing 10 . carry on the field of a base 
10. Moreover, after carrying the liquefied object 50 of resin on the field of a base 10. alignment of La 
Stampa 29 and the base 10 may be carried out. 

[0129] What is hardened by giving energy as liquefied object 1 18a of resin is desirable. It becomes easy 
to fill up resin with resin being a liquefied object to the crevice 23 of La Stampa 29. As liquefied object 
1 1 8a of resin, as illustrated in the column of the gestalt of the 1 st operation, the precursor of the acryl.c 
resin of an ultraviolet curing mold, the epoxy system resin of an ultraviolet curing mold, or the poly.m.de 
system resin of a heat-curing mold etc. can be mentioned, for example. Since it can harden only by UV 
irradiation especially the resin of an ultraviolet curing mold can be used easily. Moreover, since heat 
treatment is not added in the case of hardening ofthe resin of an ultraviolet curing mold, .t is not 
necessary to worry about the trouble resulting from the differential thermal expansion between La 
Stampa 29 and the functional block 12 containing an optical element 14. 

[01 30] Especially the introductory approach of a up to [ the base 1 0 of liquefied object 1 1 8a of res.n ] .s 
not limited, and the approach illustrated in the column ofthe gestalt ofthe 2nd operation, a spin coat 
method, a dipping method, a spray coating method, the roll coat method, the bar coat method, etc. can 

be used for it. 

[0131] (6) Subsequently, stick La Stampa 29 and a base 10 through res.n. Thus, by st.ck.ng La Stampa 
29 and a base 1 0 to a predetermined field, it applies and liquefied object 1 1 8a of resin can be extended, 
as shown in drawing 11 , and the layer which consists of liquefied object 1 1 8a of resin .s formed 
between La Stampa 29 and a base 10. In addition, in case La Stampa 29 and a base 10 are stuck rf 
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needed, even if there are few La Stampa 29 and bases 10, you may pressurize through either. Moreover, 
in order to prevent air bubbles mixing in the interior of liquefied object 1 18a, La Stampa 29 and a base 
10 may be stuck under an about 10Pa vacuum. 

[0132] (7) Then, harden liquefied object 1 18a of resin. A proper approach is chosen according to the 
class of liquefied object 1 1 8a of resin, and the approach explained in the column of the gestalt of the 1 st 
operation can be used for the hardening approach. When the resin of an ultraviolet curing mold is used, 
it can harden by irradiating ultraviolet rays from the La Stampa 29 side at liquefied object 1 18a of resin. 
[0133] On a base 10, the configuration corresponding to mold side 29a of La Stampa 29 is imprinted by 
the above process, and a protective layer 1 18 and the protective layer 1 19 containing the lens 
configuration section 220 are formed of it. That is, as shown in drawing 8 , the lens configuration section 
220 is formed in the part corresponding to the crevice 23 of La Stampa 29, and a contact hole 16 is 
formed in the part corresponding to heights 26. 

[0134] (8) Continue and exfoliate La Stampa 29 from a protective layer 118,119 and a base 10. Under 
the present circumstances, if surface treatment for making La Stampa 29 easy to separate from a 
protective layer 1 18,1 19 is performed to mold side 29a of La Stampa 29 according to the above- 
mentioned process, La Stampa 29 can be easily exfoliated from a protective layer 118,119 and a base 10. 
[0135] After exfoliating La Stampa 29, resin may remain at the pars basilaris ossis occipitalis of a 
contact hole 16. When resin remains, it becomes impossible to fully aim at electric contact in the 
electrode layer 225 and its metal layer to prepare a metal layer in the pars basilaris ossis occipitalis of a 
contact hole 16, and take electric contact for this metal layer and the electrode layer 225 through a 
contact hole 16. Moreover, if it is in the condition to which resin remained at the pars basilaris ossis 
occipitalis of a contact hole 1 6, for example, wirebonding is directly performed in the electrode layer 225, 
the problem it becomes impossible to connect a wire and the electrode layer 225 may arise. Moreover, 
even if a wire is connectable with the electrode layer 225, the problem of it becoming impossible to fully ■ 
plan etc. produces electric contact in a wire and the electrode layer 225. Therefore, it is desirable to 
perform one of processes between two processes shown below in order to remove the resin which 
remained, when resin remains at the pars basilaris ossis occipitalis of a contact hole 16. 
[0136] The resin which remained [ 1st ] at the pars basilaris ossis occipitalis of a contact hole 16 using 
ashing, i.e., the method of removing resin in a gaseous phase, is removed. Ozone ashing, plasma ashing, 
etc. can be mentioned as an example of ashing. Ozone ashing is the approach of carrying out the 
chemical reaction of the resist to ozone, and removing resin under the ambient atmosphere of high- 
concentration ozone. Plasma ashing is the approach of generating the plasma of reactant gas, for 
example, oxygen gas, and removing resin using the plasma. Since the resin which remained about all the 
contact holes 1 6 is removable according to the approach by such ashing, there is an advantage of not 
requiring the processing time. 

[0137] Ablation of the pars basilaris ossis occipitalis of a contact hole 16 is carried out [ 2nd ] by 
excimer laser. That is, collimation is doubled, the excimer laser beam extracted finely is irradiated at the 
pars basilaris ossis occipitalis of a contact hole 16, and the resin of the pars basilaris ossis occipitalis of 
a contact hole 16 is burned off. According to the excimer laser, since only the pars basilaris ossis 
occipitalis of a contact hole 16 can ensure processing, there is an advantage that it is not necessary to 
worry about breakage of the lens configuration section 220. 

[0138] The equipment 300 applied to the gestalt of this operation according to the above process as 
shown in drawing 1 is obtained. 

[0139] The equipment 300 concerning the gestalt of this operation has the almost same operation and 
effectiveness as the equipment 300 concerning the gestalt of the 1st operation. Furthermore, since the 
manufacture approach mentioned above can form the lens configuration section 220 and a contact hole 
16 in one using La Stampa 29, as compared with the case where the lens configuration section 220 and 
a contact hole 16 are formed using the photolithography method, it is easy and can shorten substantially 
the time amount which manufacture takes. Moreover, since La Stampa 29 can be again used repeatedly. 
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once it creates it, it can reduce a manufacturing cost and is economical. 

[0140] In the gestalt of the above-mentioned implementation, to ultraviolet rays, although La Stampa 29 
was transparent, it is not limited to this but may consist of construction material wh.ch is not 
transparent, for example, a metal, to ultraviolet rays. When La Stampa 29 consists of a metal, La Stampa 
29 can be manufactured using electrocasting. Manufacture of La Stampa 29 using electrocast.ng has the 
advantage that La Stampa 29 can be manufactured simple. 

[0141] When it consists of difficult construction material that La Stampa 29 penetrates ultraviolet rays 
like a metal or a semi-conductor, although the liquefied object of resin cannot apply the res.n of an 
ultraviolet curing mold, if the precursor of thermosetting resin, for example, the polyimide system res.n 
of the heat-curing mold mentioned above, is used, it can acquire the same operation effectiveness as 
the gestalt of the above-mentioned implementation. 

[0142] Moreover, the actuation approach of the equipment in the gestalt of the above-mentioned 
operation is an example, and various modification is possible for it unless it deviates from the meaning of 
this invention. Moreover, although the gestalt of the above-mentioned operation shows the equipment 
which contains the optical element (functional device) of 1 in functional block of 1, even if two or more 
functional devices are in functional block of 1, the gestalt of this invention is not spoiled. 
[01 43] Hereafter, two operation gestalten of the optical transmission device of this invention are 
explained Drawing 12 is the outline block diagram of the optical interconnection equipment during the 
laminating IC chip which is the 1 st operation gestalt of the optical transmission device of this invention, 
and is carrying out the three-layer laminating of the IC chips (LSI) 1 001 a-1 001c, such as CPU and 
DRAM. here. It consists of this operation gestalt so that the light of light emitting device 1002a of IC 
ohip 1c of the lowest layer to illustrate may be received by photo detector 1003a of the IC ch.ps 1001b 
and 1001a of a middle lamella and the maximum upper layer and the light of light emitting device 1002b 
of IC chip 1001 a of the maximum upper layer may be received by photo detector 3b of the IC ch.ps •■• 
1001b and 1001c of a middle lamella and the lowest layer. Therefore, one light emitting device 1002a 
differs in light emitting device 1002b of another side, and luminescence wavelength, and the light 
receiving wavelength bands which one photo detector 1 003b picks up with photo detector 1 003b of 
another side differ. In addition, with this operation gestalt, Substrates (base) 1004a-1004c and funct.onal 
block 1007a-1008b of each IC chips 1001 a-1 001c were produced by Si. Therefore, 1.0 m.crometers or 
more of wavelength of 1 .1 micrometers or more are preferably chosen as a light of each light em.tt.ng 
device To the wavelength of 1.0 micrometers, abbreviation 100cm-1 and the absorption coeffic.ent of S. 
are large and it has suitable loss. On the other hand, wavelength of an absorption coeffic.ent is as small 
as one or less [ 10cm - ] in 1.1 micrometers or more. So, with this operation gestalt, 1.0 m.crometers or 
more of wavelength of the light of each light emitting device were preferably set to 1 .1 m.crometers or 
more If it is the light of this wavelength, since Si can be penetrated easily, transfer of the lightwave 
signal between the carrier light emitting devices which counter can be performed good. Of course, the 
glue line 1 021 mentioned later is also transparent to the light of this wavelength band. 
[0144] Crevices 1005b (1005a) and 1006a (1006b) are formed in the part which should mount sa.d each 
light emitting devices 1002a and 1002b and photo detectors 1003a and 1003b among each substrates 
1004a-1004c of each of said IC chips 1001 a-1 001c. Each crevices 1005b and 1006a have a lower part 
form face smaller than an upper part form face, and a side face is the crevice of trapezoidal shape. By 
carrying out anisotropic etching of the Si. the inclination of a side face etc. is very accurate especially, 
and these crevices 1005b and 1006a can be formed. In addition, as for crevice 1005b for l.ght em.tt.ng 
devices on the substrate 1004a same at least, and crevice 1006a for photo detectors, gestalten such as 
magnitude, differ. Moreover, with this operation gestalt, as shown in drawing 12 , as for crey.ce 1006for 
photo detectors of substrate 1004b a of other crevices, for example, medium-r.se IC ch.p 1001b 
gestalten, such as magnitude, differ [ crevice 1006b for photo detectors of substrate 1004c of IC chip 
1001c of the lowest layer, and crevice 1005for light emitting devices a ] from 1006b. Although the 
crevices which are got blocked, for example, attach the same sign like 1006a or 1006b have the same 
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gestalten, such as magnitude, as for the crevices from which a sign differs, gestalten, such as magnitude, 
differ mutually. Although the crevice of the part which needs the component of the same function has a 
the same gestalt if it puts in another way, as for the crevice for the components of a different function, 
gestalten differ. 

[0145] Next, the 2nd operation gestalt which applied the optical transmission device of this invention to 
wavelength multiplexing type light interconnection equipment is shown. Wavelength multiplexing type 
light interconnection equipment is constituted like drawing 13 . It is equivalent to what is indicated by 
JP,1 1-28931 7 A and this example consists of the light emitting device array 1111 in which two or more 
light emitting devices 1002 from which wavelength differs are mounted, an optical fiber 1110 used as 
optical waveguide, a filter array 1112 in which the filter element 11 22 which extracts the light of each 
wavelength of said light emitting device 1002 is mounted, and a photo detector array 1 1 13 in which the 
photo detector 1003 which receives the light of each wavelength extracted by this filter array 1 1 12 is 
mounted. In addition, although each component is separated by a diagram in order to make an 
understanding easy, each component is joined directly optically substantially. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any • - - v 

damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically the equipment containing functional block 
concerning the gestalt of operation of the 1 st of this invention. 
[Drawing 2] It is the top view of the equipment shown in drawing 1 . 

[Drawing 3] It is the mimetic diagram which expressed with time how drawing 3 (a) and drawing 3 (b) 
supply a liquefied object to the top face of the pillar-shaped section using a nozzle. 
[Drawing 4] It is the mimetic diagram which expressed with time how drawing 4 (a) and drawing 4 (b) 
supply a liquefied object to the top face of the pillar-shaped section using an ink jet head. 
[Drawing 5] It is the sectional view showing typically the equipment containing functional block 
concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 6] It is the sectional view showing an example of the production process of the equipment 
shown in drawing 5 . 

[Drawing 7] It is the enlarged drawing of the field A100 shown in drawing 6 . 
[Drawing 8] It is the sectional view showing typically the equipment containing functional block 
concerning the gestalt of operation of the 3rd of this invention. j 
[Drawing 9] It is the sectional view showing an example of the production process of the equipment 
shown in drawing 8 . 
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[Drawing 10] It is the sectional view showing an example of the production process of the equipment 
shown in drawing 8 . 

[Drawing 11] It is the sectional view showing an example of the production process of the equipment 
shown in drawing 8 . 

[Drawing 12] It is the outline block diagram showing the 1st operation gestalt of the optical transmission 
device of this invention. 

[Drawing 13] It is the outline block diagram showing the 2nd operation gestalt of the optical transmission 
device of this invention. 
[Description of Notations] 

1 0 Base 

1 1 Crevice 

12 Functional Block 
14 Optical Element 
16 Contact Hole 

1 8,1 1 8,1 1 9 Protective layer 
20,120,220 Lens configuration section 

22 Fixed Part 

23 Crevice 

24 Liquefied Object 
25,125,225 Electrode layer 

26 Heights 

27 Nozzle 

28 Ink Jet Head 

29 La Stampa . . -s ■ - 
100,200,300 Equipment 

110 Liquid-repellent Film 

112 Thiol Which Has Functional Group at the End 

113 Sulfhydryl Group 

114 Functional Group 

1 1 5 Gold Layer 

116 Thiol Monomolecular Film 
118a Liquefied object 
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[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 1 

[Claim(s)] 

[Claim 1] 

In the equipment with which functional block has been arranged in the crevice established in the base, 
Said functional block contains a functional device at least in a part, 

Equipment containing functional block with which the functional configuration section is formed in the 
predetermined field on said functional block. 
[Claim 2] 
In claim 1, 

Said functional block is equipment containing functional block containing a semiconductor device. 

[Claim 3] 

In claims 1 or 2, 

Said functional device is equipment containing functional block which is an optical element. 
[Claim 4] 
In claim 3, 

Said functional configuration section is equipment containing functional block which is formed on said 
optical element and contains the lens configuration section. 
[Claim 5] 

In either of claims 1-4, 
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Equipment containing functional block with which the electrode is formed in the predetermined field on 
said functional block. 
[Claim 6] 

In either of claims 1-5, 

Furthermore, equipment containing functional block with which the protective layer is formed on said 
functional block. 
[Claim 7] 
In claim 6, 

Said protective layer is equipment containing functional block currently formed so that a part of border 
area [ at least ] of said functional block and said base may be" covered in said base front face. 
[Claim 8] 
In claims 6 or 7, 

Equipment containing functional block with which the contact hole is formed in said protective layer. 
[Claim 9] 

In either of claims 3-8, 

Said optical element is equipment of a photo detector and a light emitting device which comes out on 
the other hand at least, and contains a certain functional block. 
[Claim 10] 

In the equipment with which functional block has been arranged in the crevice established in the base, 
Equipment containing functional block with which the fixed means of said functional block is formed in 
said base front face in a part of border area [ at least ] of said functional block and said base. 
[Claim 11] 
In claim 10, 

Equipment containing functional block said whose fixed means is the functional configuration section. 

[Claim 12] 

In claims 10 or 1 1 , 

Said functional block is equipment containing functional block containing a semiconductor device. 
[Claim 13] 

The manufacture approach of the equipment which contains functional block including the following 
processes (a) and processes (b) in the manufacture approach of the equipment containing functional 
block which establishes a crevice in a base and includes the process which inserts in this crevice 
functional block which contains a functional device at least in a part in self align. 

(a) the process which applies a liquefied object to the predetermined field on said functional block — 
and 

(b) The process which is made to harden said liquefied object and forms the functional configuration 
section. 

[Claim 14] 

The manufacture approach of the equipment which contains functional block including the following 
processes (a) and processes (b) in the manufacture approach of the equipment containing functional 
block which establishes a crevice in a base and includes the process which inserts in this crevice 
functional block which contains a functional device at least in a part in self align. 

(a) the process which applies a liquefied object to the predetermined field on said functional block — 
and 

(b) It is the process which forms this functional configuration section using La Stampa which has the 
reversal configuration section of the functional configuration section, 

The process which is made to harden said liquefied object and forms said functional configuration 
section where alignment of said functional block and said La Stampa is carried out so that said reversal 
configuration section may be located on the field which forms said functional configuration section. 
[Claim 15] . 
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In claims 13 or 14, 

Said liquefied object is the manufacture approach of the equipment containing functional block which is 
a liquefied object containing the precursor of resin or resin. 
[Claim 16] 

The manufacture approach of the equipment containing functional block which includes a process (e) 
further in claims 13 or 15. 

(e) The process which forms the liquid-repellent film which has the property which crawls said liquefied 
object in fields other than the field for forming said functional configuration section before applying said 
liquefied object. 
[Claim 17] 
In claim 16, 

Said process (b) is the manufacture approach of the equipment containing functional block which is the 

process which arranges the liquefied object crawled with said liquid-repellent film to the field for forming 

said functional configuration section. 

[Claim 18] 

In claims 16 or 17, 

Said liquid-repellent film is the manufacture approach of the equipment containing functional block 
which is the monomolecular film which consists of a compound which sticks to said electrode. 
[Claim 19] 

In either of claims 16-18, 

Said electrode is the manufacture approach of the equipment containing functional block formed from 

the ingredient containing gold. 

[Claim 20] 

In claims 18 or 19, 

Said monomolecular film is the manufacture approach of the equipment containing functional block 

which consists of a thiol which contains in one end the group which has the property which crawls said 

liquefied object. 

[Claim 21] 

In claims 13 or 14, 

Said process (a) is the manufacture approach of the equipment containing functional block which is the 

process which the drop of said liquefied object is made at the head of a dispenser nozzle, and this drop 

is contacted to the predetermined field of said functional block, and arranges this liquefied object to this 

predetermined field. 

[Claim 22] 

In claims 1 3 or 14, 

Said process (a) is the manufacture approach of the equipment containing functional block which is the 

process which injects said liquefied object to the predetermined field of said functional block using ink 

head jet, and arranges this liquefied object to this predetermined field. 

[Claim 23] 

In claim 14, 

In said process (b), 

Said La Stampa has the reversal configuration section of a contact hole further, 

The manufacture approach of the equipment containing functional block which forms a contact hole on 
said electrode while forming said functional configuration section using this La Stampa. 
[Claim 24] 

The optical transmission device characterized by carrying out a laminating and the equipment containing 
claim 1 by which the equipment containing functional block given in claim 1 thru/or any of 23 they are, 
and said functional block containing a photo detector have been arranged thru/or functional block given 
in any of 23 becoming so that said light emitting device and said photo detector may counter mutually. 
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[ by which said functional block containing a light emitting device has been arranged ] 
[Claim 25] 

The optical transmission device characterized by having the light sensing portion which consists of 
equipment containing claim 1 by which the light-emitting part which consists of equipment containing 
functional block given in claim 1 thru/or any of 23 they are, and said functional block containing a photo 
detector have been arranged thru/or functional block given in any of 23. [ by which said functional block 
containing a light emitting device has been arranged ] 
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[ 00 21 ] . : '$fet^; ^©^a-, miZi%mJ§^=2>-9 9 

[0 0 2 2] (I2©gf) £7V 

5c 

[0 0 2'3] Z<ommz£int£. WEflMB^.oy>SrB 

[0024] r ©ifr&» WEB'je#«*s«1l6fiS»Ktta-c 
J ^z-Sttz't frx-zz. ' • * '• 

[0025] (ii (omm^m) ^m^mm^^ y ? 
*stt%iW.<DMi&jjm*. mmzwnzm-t. ^>ft< t 

S (a) fcit^XS (b) $r^tfc " 

[oo26] (a) M$mm7'v •y9±<Dmfe<Dmm\z 

«**'*rlfc*i-5ia, .*JJ:W (b) WIE«*4fcS:S!'fk 
[0 0 2 7] i©*3e*ifeK:J:Hfif-, IWEffittttSrWE 

5r t*5-ct5c ^©igftv -ttn-rix+Sw tft<> 

- -t 3&S--r#-5< > '~ — ^=a~s.wjWA r »w- • - • 

[•oo2 8]-.(«2 (omm^m *»W©*«^d 5/ 
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(5) 



^l$lC&&&tpXe£^if§^;fc?£X'fcoX. £ATfiOX 
m (a) *3it/X^ (b) Sr-^tf. 

[0029] (a) mmmy'v-yt-tvffifenmmz 
m®iyo*m$i-tz>TM t . jsiu 5 (b) mife&iwnv>K 

«fl:£-fr-c, t!riaailBtt?i^K»*»j«i-.*ia. » 
[0 0-3 0] i©«atfrSsK:-J:*bii; ftlfli©'>*v> 

[0 0 3 1] lulSXfl (b) tCjo^T, 

»J*f 5 1 b 1> ffllB«2ffi±fc = h*-fl>*M 

$Lirz>z.t #x.t 5 t > (Dmxkxm^xfrtii me* 
v/-? m vx-#mzwjtmm mm®, t nm =» ^ * 

y h*-;v«t5: tas-et^fc*. tz.bXt$.y*- 

[0 0.3 2] Mi£ LfcJIS 1 43 J; .tfJB 2 ©»it#«fc©#S 

UMBMSi U-ctt»- (i) ~ (6) trM»n*.t&. 
[0 0 3 3] (l) fulBBHigyn ?£.f±¥«fiE7 r /<W';* , 

[0034] (2) mm&mm^k i^x^t^m^m^ 

So 

[0 0 3 6] (3) £;£>»C, EiTWI® <c).«r«tfw 
irtSXtSo 

[0037] ( c ) mmmm^o y ? ±©@f jg©$ua 

■ 

[0 0 3 8] (4) £IT<OIl (d) Sr^tfr 

k&X'gSc «« 
[00 3 9] (d) IWEMMB^nyiriK, 

[0 0 4 0] £©*6\ tulEXS (d) fc*J^T, milE 

[004 1] (5.) IWESHKtttt,- *MBS;fctt*MB©tt. 

-[ 0 0 4 2 ] »-fr6*- ME3»H-*)"I&* V***.; -IWEHIBs-- 
y *±©MJ£©fH«fcW*fc*&*1~.5#fc£ L 



©»»*#•>. umffi&ffim&m-7z>-yf<omfe<om® 

*ffit^TiuiBjKtt«jS:«ina«ii^o s> * ©9rjs©««fc 

[o : o4 3] (*3©«st*jfe) «raufe*i©l(a* 
x££ e 

[0 04 4] ( e ) 1l&ffi*:|fctt&a#1--aiKrfc:, tufE*8 

[0 0 4 5] £©»^».Mre*i©iM£*ftfc£**i'5 
tuffiXS .(b), rfe tufEJgflSJBII- <t p X fi Ctetii mVi 

[0.0.4.6] ffiEffffiRd. tfisEm® 

[0 0,4 7] Zblz, z.(om^.. MfBm@f±-^Sr-^tftt 

[0.048] (^4<DM^m *&WCDmm7v-y* 

; ©- (.a ).v. *}J:4aeE|i^k*#^ ...:-v.^. . .;v^ • ■ 

- .[00 4 9. ] . ( a ) mmmttmwiz&^'xmmmm-?* 

Srm^iT^xS, (b) ltriBMCK«itr«fl:d« 

[0 0 5 0] i©«j«KJ:*i.tf, WIBBIttroy^trB 
*sx# .*t«.©*llk*f^* < ; t5.rt*5t*^ So 

[0051], z<om&> mmfe^trnffettfimMx 

[0 0 5 2] *38W©3teiSH6|t»4, ^^T-^r^tfSu 
IE»«g^D s/ ^ ^EfS$Hfc±E*«^©«IIB^n ;/ ^ 

**b*:±IB**W©«l6^n z ^Sr^tf»fli.i36S, WIE 

ZtiXttZ Z b.*4mb-tZi><DXhZ> e . 
. [0.0 5 3] *fc,.**W©3tfiafeaSlB»4« *3t*-7-*r 
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t>c>xfcft„ 

[ 0 0 5 4 ] , ' 

\W^<r>9M<r>WM\ E*T, *38W©»iB*lllt©»MI 

[oo55] imi <om&<oMWi] 

(^yW^Wftit) Witt, ttWito%TV>fQ*9mn ~ 
l:d*5«i^o yM2 £-&tf§£e 1 0 0 fcteftle 

/TtiiiTfes. in 2 in i i^-r^s ioo©¥ 

ffiHlXifcft. Ellf4, 02©A-AHU:*jrt5Wfffi4r* ' 
LXI^ft. : io 

[005 6] Itl OO^ Sfrl Ot, Stfl 0©!H 
»1 1 icflSlt'^^tttl^o-y-^ 1 2 tn-stt; 

[005 7i s#i ot4, v-y -f^^f- 
y t n<r>W&t> b 5. S# l o (DfcTfCtt, 8Ct&*?*5 

cx^ii^Sixft. : 

[00 5 8 ] n s>> 1 2 1±, ^&ffitiMX*m& : 

l£f sAfettot, aflEi ooeanti' 1 

«t^n ^12 (4, * 
Sr*tfwi:*s-e#5. fcfc, Sltts^tli, *£«gXn 20 

ximmtzis'txi** (DT&yt* - fc'<s-c# ft. 

[0 0 5 9] W&*™-?9 1 2©*ll;ii, MS^-i ; 
LXft^Hi^- 1 '***J^J**JX-C^*i ft^fH^ 1 4 I4fc 
VGSE L" (vertical cavity surface emitti 
ng laser ;ffi^3tS^*U— f"7 ; LED (light emi 
ttirig d i ode ; V-i 3r—. K) E L^T- (electrolum 
. inescenfc-deyi.ce)^ .. •. 

(photoconductdr) "PD (photo- diode) ~" 3° 

[006 0 ] ft^sii^ 1 4 ©JiKte, 4MgMJ£4m-c*> 
5 u vXff^gB 2 0 a^j^nxi^ft. vyX^St 2 

[0 0 6 1 ] *#5R^I 4 asjgjt* 1 ?-©*** Ui-'Xtf 

*ib jt**^ 1 4-<w6t*^(0#&, 

i^X:R«M*« 2 0 tt3tSrSST$-t3:5t^Kl^ l 4 <omm 

[ 0 ; 0 6 2 ] i^yXMS 2 0 »IC|RS$*V 
ft t>©T?tifcv\6V" #y-f 5 K3R«fJB» 

[0 0 6'3 ] WM-Jv.v 9 1 2 co±ir I4 X 2 5 # 

Mf& £ Kx <^ ft; 2 5 tt±SB«tt-C*> 9 , => > * 



/0 

So &*5, @2(Cj3^Tf4mSS2 5 0|2I^^ % 01*5 

fto • • ; • 

[00 6 4] S£ff2 2 f4, m& 1 0 ©*il:*J 

^Tt(8^ci?^'l 2 1 0 £©*JMH«©'>fc< 

«»JK*SBi L-Catei-fto @£SB2 214, 

S#l OOBDgB 1 1 ictKfc&Sih/fctMB^n ?^12S: 
BJ£i-ft¥lki UT^|g%*i-ft 0 
[0 0 6 5] fc*5; ^Hlwjll^ii, aHg^^* 5 ^ 

i''4-cfeft^g-sr^L7^iis, mmm^-iiti^m+K 

^SP2 0-^@3ttB2 : 2tcPfi!t$ti,ft*?^-t?tt*<, fci 

[oo-e-6]' (f/^7©»m Erne, i^D^' 

1 2Sr-&tfSSl : '0 0©ift^SrIttKi-ft. : 

[0 0 67] 'ytmn+i 4 3fe#^T- 

1 4 dSlgiftrf-S - i J; V) ± KtzW> , • 1 4 © 

£ ft 5 ft© ma* p ©e & *s < l fc^-a-r- *> o x 
ft c: i j^-c* 5. 1 • : " '•• 

[0 0 6 8] 14^if©'^, u 

vx^^gc 2 0 tcA*t Ltcm-xmm'vx%^mi- 1 4 

[ 0 0 6 9-]-- (?W * ©SBtVo -fer^-) -^Id r -BPi fd" 
is XXfWAUi mm. 10 0(DSitXScD-^!lSr^:i-|aT* 

fcfto 

[0 0 7 0] (1) ft#Hf^ 1 4 ^-^tfa^Xn ;/ ^ l 

2 bvnzmm-fv ^12 om]^ 1 1 —<d« 

% 5. ':'©Ilia 9 ; Jt^^- 1 4 Sr^tp«l|gXn y 
9 1 2*sia§pi ltclKfeii^HfcSfri o*s#bixft. 
[0 0 7 1] (2) 2>CfC x atBXo 5/^.1 astBfcjsv^ 
X, Tt^^l 4±, 46»VK«B^o-y^ 1 2iS«: 
lOi O*ff««fc«tt*Srft*i-"ft 0 -S5«!fe$rM*-r 
ft^fetLX, 7 ? ^^'<>'f-/X>V2 7»dJ:'»»}Bt««»* 
flMei-ft*ffilco^r; 113- (a) , 03 '(b) Sr#fiP. 
L/i^^BJ-f ft. HI 3 (a)r, E)3 (b ) 14, / X^ 
2 7fc±5«tt»2 4SrJt** :: Fl-4±fc«jei-ft*jfe 
^g^(cSbfcm^ElXfefto 

[0 0 7 2] U— ?UltttO*!j£ttf( & ^ ft^Jii* fc!4 

ft« / X/U2 7 0D$t«»C^(D^4&2:4 CD^}SSrf^ofc 
HI3 (a) (C^1-45JC, rott«.Sr««yDs,^ 



1 



(7) 

121K»*IiH5. *UtvB3 (b) ^i-«t5 /<yhy/#*.y w-K ^^Jty^y F-;vhy7 

X. ttjfi^By * i 2 fcSflci 0 £©*ff«Wfct>«:|fc . . [0 0 7 9] 7tfi^Bfj#i#Ji LT(±, fci ?Lli, 2, 2 

[0 0 7 3] rrO-±5-fc» J *MZ.Z.Vfcma-km$tf f7i/^ fl -t-KoJf^-y7'f/l'7x/y > p 

yX/ug*iJ:l^yXA/4fei||©jK«a/jiir^paEUfc*). ^07*^71/^ p- t e r t-7'f^DP 

yX/l^ffi©Sffi&S& 9. UVX^SJ2 0© 7t(-7i/y, p-tert-T'f/l'Ul^PoTt 

ff$.4r**.fc(W»i-5ri:^-C#5. /X/McJ;. 10 h7xyy, «, a - *?9 n.n - 4 '-.7* 7 #v-Tir h 

.**»0«iKteJ:5*»SrSJt- 7*y WiifW^n^bT-fc t>7x; ^fi, ^^^7 

&<-v*fcK>* «ffl^IIB/£^^»©^H*5iSv\ <*felc, . N. N-f F7if;w-4, 4-^7.$yxv 
«{5.R*ii*©*}K**Sr»»tctt#&^-5 it /7x/y/ifc<yy7x;ya 1 -<v^k ^^v 5 

[007 4 ]. i!g©ffitfet UXS, .fct itf, &*Mfc .s/u-l, 2--7t"<W*y-2- (0-31 h^iy 

[0.075] *^i»si'fkS!»iig«; *^m»jwwo*-c«\ *bs»r.* y **i»jm wft.ufc«©.«r»tt. aw** 5 * 

^,SRW^k*«fc»*fc^'tS^^*t«fiBi:0«U». [0 0 8 0] tfy <§\KiW*fcUTtt,.;Ky TS y * 

J; 5. u— !Fmit$B©PJ«tfc ^©'frie^^N, *y75y^ gf©SS![T/V*A^*7vyfc t'Sr^if 

to o 7 6] .s^BMkSBMmH* ^-y #yi\s b'mm&&mut&itxnb 

##Jtr£>U5: *>©*=>*>#: Si • . •• ±©Si@.^Sr^U, JSHf^ s 1 . 7~1 . . 9 £iS<^fc. 

■.itoOW'l *^ilMBMba535^ZVJ6illtfoO**m- 1/; v ,• ,* £ Jk^a&bjMgNyM^ z*j . .... 

-■fttzr-futfy ^— ■SltlttV ar-^—.-irbTJi, .30- - [-0 0 8 1 ] r (3) ^.^•^••«l«7 t nts^-. 1/2 ±©tt 

jKijx^.f;v7^yv- m> ^-'v^-t-^t^ v 2o*tetfrtrz>kkh\^. mm?'*?* .1 2tif 1 o 

* y u- vm. #y**7vw#* y.^-fis, #y^ ttci>p, g&fb^sita^ta. 

y M«^©^^^y hSMSJ&SftUB, [0 0 8 2] ^fc, Wfet LT> jK y 5 KtftlB^© 

[0 0 7 8U;-7-tUm fcirxtf, 2-^.^ iPjR^aTtoSUT-f.S K-fbRJESSrSi L^y-Y 5 

— K 2-tKD*->x^/V7^!;y-h, 2-tKo 40 5„ df-^TJ&Sfl. StHEfls©«SfcJ:oT#?tc5*^ ^ 

*->ifW^^!lv-K N-t'^/v-2-en y K tB7*oy^ 1 2Sr«j*-f:53t#*^,l-4*.^.©JRk:J:5 

y N *Mfh-;v7;> y fh7t KD7/V7y s^i 0 t#y "KXttji^onwgHi. 

/VT^ y U— b. 4 V-RAs-flsT? V -V"-r h,v?v'^n . *3«tU!«SffiJS 2 5 ©T n >->/©K±^ WWL&frb. 

-:yf-yV7^ !i u-h. l, 1 5 0 e Cga^iiST-fc-5 o 

y u— h^©*t^tt*/-7-, 1, 6-:^*tyv?t [0 0 8 3] HUK6Ufc (2) ICjbM^T, ^tt^SratgT' 

-^WDlz-h, 1, 6-^-^r-y->'v f ^--^v i ^^ P 1 2-±IC^-f f^^t/X 

^ !) K .^t^yf ;W^!J 3WW7^ U /l-2 7 i;5tti^*&Sr^J^ Lfc#» 134 (a) fc'ity 5 
-)l-if vy ^ !) .3.-^.7^1/. w. — hr-^^'^-y ^ if- — : - El 4--( b) iZi^-tirv ^- ^ W-^sryrb^y f* 2-8 

b-fr'STt y U- bm<D-'gtlZ&*y?-. b y «t^T,-:»tt«-2-4Sr«tBXny^-l 2-±i=4tm>T«: 

D-/w7*o^y h-y T^-y-v-.K h-y ^D-/V7°n> so n^zx&fi.b'hmmi-zz t^-e#^. t <^^*y 
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5f"l^^fc?)<, W&Sr-l' V^Vi Hc4. tJ^-fS 

[0 0 8 4] ^^^kMtffliw?R^l-iiffl^lH6^# 
ff^JiLTtt, #KPg£$;h,£t©-ef4&^, fci 
X.f4\ Xn fuv^y => — W/^f;n- ^^T-feT- 

fc!4, 2«W±^il-^LT^ffl-rsr ir^x-#5. 
[0085] tfy.-T? K©i!fi!^#©^W-®fflWtiBft 
^56Ri§#Ji LTf4, fcix.fi, N-yf/V-2-fn!) 

looser (4) ££>K, WM-fvyV 1 2±<D?Jtfe 20 

©faigac, xmm*m\<^x. mm7n 

-*sefi©3»«rt=*sv^-r wxmvm 2 0 sr»j« 

UfcfftfcttffiJe 2 5 Sr»«i-5««r* Lfc#, i/yX| 
2 0 Sr^-r5M^mS®2 5 ttT 

* 5c et-fcoisfc'j: *),bii K^-rmmy o ^12 
[008 7] w±iftBjLfci5}-. *mm<oBffi<Dmm 

:^M^.^2M^t^Wr^fim^Mi^-V:^ 1 2- 

l^g-, i^yXf^St 2 o tt>JW^33fr£*3fe-t-3 - 1 # 

2 o 1 4 a»fcu#i-*#©ifew*i fct* 

*5:ti5ft5 t 'tfeypf^ i 2£^ 

trgfll ioo fc*s'v^T, «t6«jflHft»-c*>5 wvX^ 
SB 2 o i^%^m=f- i 4 JbfciiStt ^ ttT v^^tlci^ 



[0 0 8 8] £fc, 'IB^oy^l 2 £S#1 0 £ Sr@ 
£-f-5fctf>©gl/ggB2 2£, \s^XWf&M2 0 t PI— I 

[00 8 9] [fl 2 ©HJ£©^f§] ' 

(•ry<^-^©«js) las fi, *&w<Dm2<Dmffi<oMm 

^'12 «r£tf§*ll2 o o 

[0 0 9 0] #Hi£©^f8©^BgXn yn2 

S2 o 0(4, mife-y*a r2©Sll:fc^-c5fl£i o so 



14 

kmm-fvy* i 2i©**««£fl5«r*5.I:5fc«» 
A 1 8!6*»fft$;h/Cl^2>j£, fc^lM-ft^^l 4©* 

BittiKttWJis'kijtLTaftttSrJfl-i-s-*; ten 2 

5 ©fcffi»4ifc:W8/l§Sr»4 C < ttK&*ri-S 4 5. fc&SS 
*xT:ta9, -5:©^*, [2] 51^1-4. 5 3t^^l 4 
ifc^tt btlfc^tem 1 2S©MP»1C, ^777^ 
^T?UVX«©«MB (U^Xff^gBl 2 0) 
Tt^^T-, JBr©3Hfio»*fc*>d>SK«i OOil 

*1-5^^iou^T^4l¥*lBftt^iB^»4 ^ i•BS•r5o ft*i, a 

tgXn-y * 1 2 £.^tfi£B2 0 O'KlJBVvC, $ 1 ©Hifc 

©^ik^sgf l o o-t'ra— "©flMaHRito^T . 

[0 0 9 1 ] UVXJtMK*B 1 2 0 14, SB 1 (OnffiVteffi 

-rs, i-ft^*>v vvx^ec i -2-o*»««)»tt»t? 
^^^f 1 4 tf^ytm'^nm^KiL wxmtM 1 2 0 

ttft^JStfT^Tft^fff^Fl 4©gf^©««^jt$* 

[00 9' 2 ] :- (^/W^rott^) ^ 2 ©Hflftfcd***** 
gg7'ci'S/^Sr-^tf^«2 0 0©ttlf^f4, ^ 1 ©Hi&©7£ 
<SJc*^53£ffi l-'O 0©»^fra«|it?*>S. ±'ot, -t 

[009 3] (^^^©Sif^o-fe^ ftt; EI5tC 

teoW>*C«Mi-5'. HI'6-33it) ? l2|-7-f4; ^B'2 0 0 ©M 

~^is©--w^i'0-e*-5r i -* :r: " aav - 

[ 0 0 94 ] ( l ) flS l ©'SHfc©»M»ci»d»5Si 
tlOOi Otitic, ^J:SW©ffiaT-Si?^ LfcF S A&Sr 
ffl^T, '3fe#iR^l 4S:-&trt8t67'oy^ i 2*s|ffl»i 
1 1 0 Sr^iiSi 

[0 0 9 5] :r-C, i|g7P7^ l^OMSr, JfcR 

5. -Tft^*>, mm.-T'ti y ? i 2©SffiSr, 'MIBffi^«i 

[0 0 9 6] (2) o<5^^T, 0 6IC^i-J;-5tc:, 
7"o 2±.\Z.^mm 12 5 Sr^i-S. r©m®® 
1 2 514; atET'p 1 2Srfgtb^-e-5fc«)©m7jSr- 
ttite-f 5fc»fcRltbix5.-H5K:g%i-SI«2 0 0K*i 
V^TI4 > mHJll 2 5©-SP^3t^^-l 4±»d^a$ 
••■tlrT-^ v 5>T'-' "~ 

[0 0 9 7] (-3) ftlC, lgfl2 5±tS^lil 1. 
(>•«:»**•*. fllffKl 1 014, «56i-5»«*S:ttt 
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[0 0 9 8] r^f, 1 2 5*ffil&1-Z>&miBV> ««tfll.l 1 014. 

m.mp^m 1 l 5-Cfc5$§-&lcf4, jg$j££l 10tU 5tO-Cltt< > ^|fcfe.£(4i:<t4SC£*i-3S|-e;fcix 

te, «t©j: 5{cL-c#fctb7t^^^b f*\ m\zmfe.£inte\>\ ate, mmmi io»4, 

.10 0 9 9] 'mmm**mzm'ir.z>?-*- i~ 1 o to 1 osi ±s&<DMm-7v±x-x\t. am 1 

* 1.-2.5 sraat-rai:; stii 2 5±»c©*, sings- ov\x^fc^ x js$m 1 i;k®m-tzwehti 

#T-J8lj t^5) asj&fcSiX*.' 10 . [0 10 9] (4) o<5V^Tv 1 4 Sr$tf«l6 

[0 10 0] iif. «IIBSSr*ig»-^i-5^^— /wfc 7n-y* 1 2 ifcSMK* .(0^*^) *&&-fZ>o tt# 

LTI4, ;fcitli,-CF.3 (QF 2 ) n (CH 2 ) ra SH ^SrW^i-.S*i£f4. IB l;©|Ot©»*t*?i»5SS11 1 

(mf4, 5-6 0(01^ nf4, .1~2 0©gifc£^ 0 0 ©Uiftie-C/BV £ X^^r J 

[oioi] jy.Tt£, w\6ts£xfm7&^mvx, m,m tv^.^^u-n^^.D-;^-^ /<— 3 

SfcttBH-t-a. • • [0 1 1 0] 3t^*T-l 4Sr-&tf«SB5 f ny^ l 2tt» 

[0 10 2] H7fi, f-X—AsltfrF-mi 1 6t»*U •*©*BB^««**tti:*»&V-^a-jra>?> 1 35c5.;'tOfc 
fcEfcOftSfc*^ 1 4-*SJttJMUBJB 1 2 5©*ffi©-SS-; zo Jt^SfT- 1 4 Sr-^trtHfiB^n-j/^. i _2 ±K««t»«r 

oo»^.©it*ia-e*>5^ • • . mfcms&fevx^tt,zhiiX'Z.z>o- *7t, rav 

[0103] /H4 N /I-©;* A** r h 2©6£ 1 2 5,±fcf4**T . Lfc«#*y4> . fHIl 2 5 Jifcjgjsfc 

WW?- t ^jr-t- t Wk#*s<a-i- s r <t 4 ■ $ Hfcjfi^ffil i i oi:i 9. (4 D*^5 0 (4 u#»*tfctt:R 

M-l l 5 ft>&fe£«SJ| 1 2 5 Sr» 114$:* 3<, -?=©ig*, o.:y * 1 2 ©^ffiB5-h 

A-Sr-&tf*«fcjR*i-5 t ; ID 7 i^-TJ; 9 : »ofclW*<tt±i *SiBWjfc J: ^r.W 9 n u 

-ttti&El 1 4Sr5fe4ffifc^ri-5^- ;i<14.2ll ^ yXol»i:^5 0ttJ:tffe]M 1 8 

;! /W;ft.:#hg.l;l^ 

mWl -ro oSS^fSfc^M&frS: — *»' [GTT-lH] (5)t$-6>]£; lr2di<D«J|*" 

• 4 a^tf-- 11'2 Wc&&tM\>*&\ */ : Wl 2 0 4^5 t t t>fc.- ^Bg^P yj? i 2 t S 
fc, *S8lc#£LT^5t»11g£l;l 4(4, ^-*-/H|l^' ■ #1 qi<6«Sff««Sr^iB«jfc.«5iRSUi.l 
^fll-l 6©«Etc^3 0 -^r,©ig*i till 25± 5„ &±©Igfc J: t)-. . El 5 t^i"^ffi'2 0 0^#fetu 

[0.104] : ©^tf— yV*^JK 1 1 6 14, .£AT© 4 [0112] #H!6©JBtt©*M&:/'n ^r^tf^S 2 

5Jteas-c» nam. lotufits. oo(4. niositto^ttKi^sSESA.oio tints© 

10 10 5] :of:*-/i{#^I'l 1 6CSBKH, ffffl*»J:0%»*r**-*. . 

ES 7 51'. ,«»i-5«**Srf± C<ttK*H4- [0113] *|tto«toSf 2 0 0 ©Mig* 

1 4"^3th/f **- 1 A' *° &K4;h,f4\ ••aWBfflttt»Sr«l6f ? ^'f;^ 1 2»d#t^L.T 

U ffiRRl 1 0 t LT^ffl-f-^^ t^^tSo Xt LT^fiB-f?. W^X^§B 1 .2 05r-fe^7T7-f >- 

[0 1 0 6] ^<D±b\ziv^%mm\,xmmm\ 1 t«t§ r i ^t-t 5„ ^©s^ ^w^m^^i 

0£7&£1-5flJj&f4, till 2 5 ±{C, il^fc, -e3t*Sm©*V^^X^§Bl 2.0 : Sr#*?«)Tffi^ 

o x fB5S(-«^Bli 1 o«t5:tm4^i;Si . x&-c»jAi-«r2:^-c#«. <t>z.x. wxi&lkn 
[0107] jimmmmm^^^x. mmm no is-emt&rz zk&xzatib. is»sr'>t< -r 

-14~~afigS l-l-4-**i^^*->'Hiv^3^^^t&- ■ — 'S i-i:^^- 

ov\T^7t*s, r©>fb-g-Wi:PIferf,-miS^i 2 [iQi.i l 4hJ.bt« -K^DiS 1. 2 QSr^i"5m- 
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*W&-fZ>^t\zi.iO\ 2 0©*t^ Si 1 8. 11 9©»itie«r*i-WfB5H-T?iS)<5. 

*VJWRtr**fclW#P , *"«Jii:'* s "e#a. [0 12 4] £-f; Hl : 0'fc*i-**->'/<2 9 fcJgjft-T 

[0 115]- K3'^Sc»l] *. ^^v><2 9 - f4*^ailc»U-CiSWj:»K*^»l* 

(f/WX©**) BIStt* #?69!©ai3©0llfe©J&t&' £*i,5o x^y/-!2 9l^IS2 9 a?rtt5. 

fc:6»a»5«te:/n-y* 1 2 Sr-^tfSlg 3 0 0 ^l»ffi2 9 a fiODgE 2 3 ifig|5 2 6 i '*J*Wfc 

*i-(fffflH-C*>ii-- ' Si^HiiB 3 0 0O>VX»2 '2 0 £ 

[oil 6r#3at©»ffi©«IB:^o-2/* r2«r£trS ' h*->n 6 ©7tM*©Rte»:R«r#1-5. -pttfrh, Dfl 

B3 0 0»i, ftffl 1 18*8* 1 0 t*SB^n y ^ l - »2 3f±*»WJiK3t*H*v^^«jB2'2 0©Rte 

2 4oSMiLfWS±iiif:»5J:5R:»*S*tTt**j*Tf, a» : 2 6-f4«l»ttfciBB**t63^^ 

*2©3Btt©»tl8fc*»*»S3fiJi2 0 0 tjE©i-««JtS: '« h*-/H 6©R<BJ»«»i 

*■*-<£. rtDfc*. ifflHi-5'*3ftSr«-f-aa^ico^T [ o i 2-5 ] 2 9 a fctt*a5*aa*»rr i n>m 

ri&mtMm Sr**^. - *nm<omm\z.frfrz * uv>„ ■ r ©nB&ate, 1 i s, n 

gf 3 0 0iCI±« >H 6*5^»tbtl.TV^ 9 t'^yy<2 9'i:©a55ftfe&S,; *<Di%ffi§l 1 8, 1 

2>,6-C% 1 *s J:tf*2 ©HJfi©^»fcA»d»S»« 10 19 ■k'mt&fa yt\ 2'£©;&#ttJ;*rt>ffi< <t 5 

O, 2 00 t&ftS'. &*s; £iB3 0 0^*5^T. Sli tc-f-£t>©, -rftfc>*>, *J6f5ftSiiB:l 18, 119 

jsi'tFf ^oIliSci^lSfc^i^iEi'o 0,' 2 0 0 t ' t^^V^2 9 £ ©fiJftfcVsifit-fc^T* -t©*WI 

[0 11 7]'^f 3 0-0 tefiVVx.X^SU'2 2 0$rS 5 w^tt 5. iO^KLfj X PX* 2-9 t:1&t 

HU ^l<Dmm<DWMKt^^iy^W^U2 Qk.WV& ' • [01 2 61 X*V>*2 9 »4, • '^-fSMSr^ 

•2'6HE*«tt»«»T»*>!y, jfc^*^ 1 4 ■ ; «s»*» '*»»»w»jft^5ii'*3bo©v^xjg«a 

- -Lfc-aSo'T, Jt^JH-?-l : 4 *sS5t'KI-7-©»*fc : ■ 2-2 0 h VlS—K>l ^ 6©^*tSr#i^5. 

tt, 1 'V^X}^»2-2 O'ttft'fcJSifrS'^Xft^*^ 1 4 fivX^i-v^ 9 *Sfl*'fe*««lT t> J: v\, 

"3B jtjS^Wli^-fctt 20 tttti*tt-33teSr *5 iU^rii^P 2 6 *»j*ir-«C £ K A-U » * 9 2 9* 

..[ 0.1,1- 81 SAvi'SA**.*; b .^-/k.-l:;6.1*<,;M® 2 . . - , ^^©©g^©^ 

'[Oil 9 ]V (7?/^^©®)^) '^3©^JCd^5« [0127] (-4)'^, ;i©X*>v?2 9 ©HOSE 2 3 

ttrf n y y i 2-«:£tr»« 3 o o'©i&fm, i ©HIS' ■ &%em*- 1 54 JbtettH-fS .fcSte, X*V<* 29tl 

[0 120] (T r >^X©Sa5fe7'c2tfeX) 2k|d, @8IC 1) X9l/j<2 9 tMl 0 tSrgiJ*"fcffi1t*ftL» ^ 

~iaiiii. ige3 o o©ffijti@©— MSr^-rmx-fc 2) **^2 9 ^swfc^-^tsv'-c, ^ mig^o 

5. • : - • 1 2 &Ml$LZHx^Z>m<0&W 1 0 ©Affile, 

[0 12 1] (1) « yh©MJt/i577^V.h-7-^Srl'tUT 1 ^ 

gl OOfc'BKK:, W*a«©«|.i?KMUfcF'SAefe4r ©Ty-l" ^ V -hVr-^ ^ffjffi UT77^> >- h Srff 5 # 

fflV^-C,' '3fc#«^ 1 : 4 SrStrtMB^ei.y ^12 ^B0«V 1 So ' ■ •• - • • . 

[0122] (2) o<5tNT, m'9^-f-i5k:v . X * >;<2 9 ^«$H5^^Sft: 1 0 ICJS^T** > 

y^ 1 2±»C®BUS2 2 S^Mffctlbo r^*T'© ^ 2 9 1 1^51 1 ii^|fi]t > J^^ ^ 2 9 SrRii-T 

«t**>5o tkmmvxT?* tens 

" [-0-1-2 3 ] • i 3)--mz\- mW&*-y*i&2 Jrte^>--X-^ p(B»-l*2-8^-(' 5^^^>-^ fc 9 i t«*s* 4 e-fc«rT 71'- 

«««2 2 0*iJ:l^»«Jll'l-8, T l'&fe&j&i- 5X- ^yfUfcg« W©!Stfel 18a^^y^2 9i 
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0©E±K:«t*3. £fc, WJS«>^4to5 OSr^ffcl 0 
Ol±C«tfet, **W<2 9 4£#1 0 4«rT9-l' 

1 0 1 2 9] WJIB<Djft:R<tfe H8a.i LTfi, ^*>\>* 

Wfe55T ; fc5 "i 4 T\ X*^2 9 ©|ffl<R 2 3 
tS*t5iti5«*i45. »flg©tt#t» 1 1 8 a 4 .' 
Lttt, fc-4x.ri, Jgl©|l;fe©^§©^T-0!l^Lfc<fc 

5 fc, mt\-Mmtm<DT ? y /u*«wb. m^mitm<D 
^tf* f >&®mhz\<v-immitm<otfy << s kjrwjb©. .1.0 
w«flcfci?**w'5::2:.j&*-e*3. #fc, #*iMMb3! 

2 9 4,. ft^Hi^- 1 4 SrStrtMBT** y 912k ©IB© . 

[0130] tttfiB©?^^ 118a ©gffc.l 0 Jr'-©^ 
A^iSfi, #fcpS££ft5t>©:Cfifc<, fc4x.fi, Jg 
2 ©3te»©'»«©«-C«* Lfc^fe, 7. t°^ = - Hft, 

h^4*Sr*Jffli-.ac 4*st?f .a 0 
[0 13 1] (6) *;?>v^2 9 4»fcl 0 4 

'9 4*ffl 0 4Sr**S*«r4fci!)» »IS©«tt* ■■ 

i i 8aii > ji it*ti5t« 9f.jt««*-eia*)t£. 
rffelx, W2 9 4*^1 o b<DT%\z.ffim<oWfc® 
118 a*^!i5I»^$h5. &*5, 
T„ ^^v/,^2 9 tlfl 0 4SrW9**>-«:5BSIK:, * 

T, **>v<:2 9 4X#1 0 4 5r^*^*T>b -fcW 
[0 13 2] (7) m\ s X, mm<Dm#i®)l l 8 a £6! 
Wb*fttt, ttJ»©»#«J 118a ©SffltC^ 

i:T5i3:©^*ss«$ti^ jg i ©3**©jg«©*i-ctt 

ttRto l l 8 a fcHMtf a c 4 J: *) , .8Mti"« 

[0 1 3 3] J^±©Igfc«fcoT, Sffcl.OJifc, X? 40 

111 18, fc bt/fc H"X»#» 220 jfir-^trflcVSJE^ 

1 1 9«S^5, ,-1"fc:b*>, S8t*tJ: :5fc, 
>v? 2 9 ©DflgB 2 3 fc*tj£-f-5g|5#fc I'i'X^I 2 

2 0«$H, flm 6 h 

[0 134] (8) o<5l^T, **>v«2 9 £<*tIJl 1 
-~1-8y-1 -1-9 PO^ tyMM?-Zn -"SrORI - 

* >v« 2 9 (ommm 2 9 a fc n, ^^©iiifc ± •? , ^ 
9 amHguB.i is, !■ 1 9 fr.bffetilM < -rafc «• 
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fe©*®*Q ! g^JS$^T^S4, *^>v^2 9 iHSSIJf 
118, 1 1 9&£Xfim#l OfrbmgizMffi-tZZ. 4 

[0 13 5] **>v*2 9£fl|§|Lfcm, 

frb"C L£ 5 4 , = * f-*— A' 1 6 ©JlEg&fc&JSSJi 
£r^(7\ r O^SI ir.SSI 225tSr3y^^h*- 
>v 1 6 -kit L,-C*^W4«»4r«i 9 fci^»frfc, 1M 
2 2 5 4*©&JRJii©.^ttfc«tt#+#fcBiT,fc< 
fc5„ £fc, h^-/H-6©JiEgB^JIi^# 
Lfc^-C, fc4x.fi, .1112 2 5tKjKfcl7-f -y* 
Vt/Srff 5.4, !7>ftiggg2 2 5 4Sr^"C 

#/i<*a!BHH«s4C5»&*sa!>a. *fc, y-r-tsr© 
@s 2 2 5ic^-c#fc4..L < -ct), .17^-^4 mmm 2 2 

4W 0 -?:©fc*, h*— /KL 6©jE$PJc*flg 

bfc^e- ic: , . -t ©a# L fcWHB SB**-*" 5 fc » 
^, fc4x.fi, WTI^t2o©ISo5*>, ^Ttt^ 
©lSSrtr5-4* 5 a*LV\ . 

[0 13 6] ii fc, r s/ -f mmzn. 

a5fc«#L7h«fiB«r-B»*f.S. T y if <DMef¥0H 4 L 
■C fi, yr v v- V ^, 7*9 Xt T -y v V 4 
ff-5w4^T-^5. */v7y v-v^fi, iaSa©*^ 
v©#ffl^Tt?, h^^KJ^.$*T, 

^•tt^^, fc4x.fi, »*^©.7*9X^.Sr38^S* 
T, -t©7*7X-e*fiJfflUT»JBS:l**i-a*fe-e*) 

3-^ ^ h^-/w.l '6 fco^T^# bfc^B&^-f-5 ■ 
-C 4»5t?#"5©-e; -^a^nSrS ^itv^TO 

[ 0 1 3 7 ] 31.2 fc, = ^ h*— 1 6 ©i£a5§r^ 

Sofci^fv'7i/-ft-i 1 ^y^ h*;— /n 6© 

HfC3>:^^ K#— fr\ 6ffl»oMirfr.5-t*s 

*3/iV^tV^5flJ,^i;^S^)So • 

[0.13 8l-K±Ol8ti!l, m.\\Z.7prf i 5 f-, * 

[0,13 9] *HJi©^fC^^5Sie 3 0 0 li, Ml 
©HiS©^fw*^5^S3 0 0 4f5lSPlfil©^ffl*5J: 
l/3a**r#i-5. ±i£UfciJit*af±, ^^>- 

^<2 9 4r*JfflU-C— ■fl?ttfc^>'XJKtta52.2 0 t = ^ 

^ h i 6 *MWL-rz> z 4 a fc*, fc 4 xfi 
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[0 14 0] ±IBHffi<D?f0flgl-*5^T, 7fV^29 

-e-Kte, «n^fflv*r^*w«2 9^M5t-rsr t$x 

9 4:tt«fc»3fr*- 5 r t 5 t ^ 5 fiJjfeSrJfi-r i. 

[0 14 1] 2 9'«SM*¥*f|E0>J:9K:** 

[0 14 2] *fc.-±Eo|UfiojR'«fc*s»t«3S«oB 

[oi4 3] wt> *%W(oyt&&ms:<D 2<HDm&M 

lifcoi^-cKWi-*. Ell 2tt/*89la>%&££Ba> 
JBilE«»t»-c*>5«fJli c*-y^W©#-M'*-=»*' 
*^H^M©fBMjifcBre*>!K w^-Cfi, CPU^ 
DRAMfO I Cf (LSI) 1001a~100 
1 c SrHSWS L-CV5. rwH^fiT-fi, El^l - * 
:.JftTFB.©:.'I'jG ^y-TT-'l :c. ©3g***d -Q.0::2 .a ©#£-.* ' 
- S,£.tfft±Ji©i-c ^ ii> 7 s i 0 0 1 b'v 1 0 01 a ©5 

•' r 3tae¥~i o^^a-esjtfcc -aJBHWcw^i o o 

1 a ©Igftiii^- 1 0 0 2b ©ft&^Jg.RlNSrTJi© I C 
f !/^10 0 1'b, 1 0 0 1 c ©SftHf^- 3 b T-gft-f • 

0 0 2 a lite*©*** 1 ?- 1 0 0 2 b t*3t**^»4 
«? . ^WS^t^ 1 0 0 3 b tt^*<pS3t5S^- 1 ' 
oo'3 bi««i-S**«E«»««sj|j5eS. ft*, ::© 

fSJ£J£f£-C»4, «- I Cfy/l 0 0 1 a ~ 1 0 0 1 c © 
StS (SflO 100 4 a ~1004c ftt^MB^o y * 
1007a~1008b£S i T'fESS Ufc 0 -?:©7t£>, 
=&^3t^©3ti: L-Tl. 0 w mHl, #£L<»il . 

1 MinaiWjJJiSSrilA/Tf^S. S i tt 1 . 0Aim©& 

VXm 1 0 0 c m-1 1 KJR«»*s*:# < , fBJK© 

tt\ #»3t«-?-03toa![«8r 1 . 0 )I mai > £f£L< 
«:l. UmWait. r©**©3t46>tf, S i Sr 

iio2ii>\ r©«fi«r*<o*fc*f urawcfcs. 
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[0144] tulE=g- I Cfy -f 1 0 0 1 a ~ 1 0 0 1 c 
<0&mm 100'4a~1 00 4 c©H, BufB#5§ft§?f 
f 1 002a, 1 00 2bMS)fc^l 003 a 1 1 
0 0 3 b *n3ki-^WiLK&. DDgB 1 0 0 5 b (10 
0 5a) , 1 00 6 a (1 0 0 6 b) as^figSftTV 
5„ "#DflgBl 0 O 5 b, 1 OrO 6 a fi, ±^ffi«t OT 

"b©GD§l5 1 0 0 5 b, 1 0 0 6 a (4, Si Srft^fta: j, 

CmW 1 0 0 4 a ±©3^111^/8 PflgB 1 0 0 5 b irgft 
m^-mWUl 0 0 6 a if*, 5. 

*HlSJKISt?f±; Ell 2 td^-f J; 5K, -£©{&© 
DOgB, Mx.litI©ICf ^/lOOlbOStglOO 
4 b (D&ytm+RlWU 1006a, 1 006b IDit, 
STS© I 0 0 1 c©£&1 0 0 4'c©S* 

m^fflBflgB 1 0 0 6 b t^lR^-fflDflSFB 1005 ait 

6 a 1 0 0 6 b © X 5 IC, M bTV^5DD» 

n , pi cmm<D&¥&&mt£m<Dj®m*Mmm ex- 

[0 14 5] ftlc, *^W<03te^«Sri8[*#*a!^: 

Ell 3<D±5Jw«j*$ti-5. «itf»HTi 
30 9 \-«ft?5**-S*»'0*3teJRT-l- 0 0^2 *SS6« $iT>-C 
Elliot, ffiflE&jfcSi^ 1 0 0 2 ©^5* <D^S© 

3t^«i±i-r57f surm^i 1 2 2&n%i£ivx\,^7 

-f;V^7KH12t, ;®7^^7M 1 1 1 2 
T»»m&ftfc*ft*©**Sft"f3gft*-? 1 00 3# 
|l^$ixTV^S3t^T W 1 1 1 3tT?»^$^ 

40 [Elfficofffi^^lftPJ] 

[El 1 ] #3g§l3<DgS 1 ©HKt©»«»Ci6»i»5ailB7'o 

[EI2 ] Eli tc^i"^a©¥ffiElT?fe-5c 
[03] E13 (a) , El 3- (b) itfc:, /X^&ffl 

UfclgTCEI-efcS. . 

[@4] El 4 (a)-, El 4 (b) fb\Z\ j.^Wx. 

so [sis] *&m<Dm2<om&(DMmKfrfrz,mm-7'v 



■tff M 2002- 1 0'jU 7 b8 tH2UUid- 1 UU I bU A> 



(13) 



23 

[06] 05^*i-$E«©*BexS©-««:*i-BrB5 
[0 7] E6»c^-t-ffi^cAi o owifi^cEi-efcio- 

[09] 0 8 ti*-t-aSB©M5tXS©-«S:*-f-WBB 
0-efc5 o 

[010] 08 fc^1-3S«©»3£lg©-««r*1-Wf 

[0ii] 08 fc^i-»«©«itxeo-«S:^iiw^ 

ffi0T?fo5c J v ..." 

[0i2]. *»M©3teii6asfc©* i njBBifefcsw- 
[013] **w©*ea6St«"«>jis 2 mmm*7*-t 

1 0 *fle 
1 1 Dflgp 

12 ^teyDj/i? 

[0i i 



1 4 3t#&^ 

i 6 : /V 

1 8, 118, 1 1 9 (fcSJP 

2 0, 1 2 0, 2 2 0 ,y^%w#M 
2 2 @5£gB ;, 

2 3 cage • - ' ' ._ 

2 4 

25, 125, 225 9MM 

2 6 figC 

io 2 7 y X^W 

.28 -fy^iy.h^yK 

2 9 ^^V>< .... . . . . 

100, 2 00, 3 0 a mw. 

iio m&m r ~ 

113 twrvm 
1 1 4 #s«g£ 

115 

1 1 6 >^ft*m- 

20 118a 
[02] , 



'/25;i 



22 



22 



1 v-tal 






) 









11 



100 




6 















1 








[i3] 



24 



22 




20 




1G 



12 





24 











ri 





IO 



to, 



14 12 

(b) 



10 



• r r 



126 



[HI6] 
AIOO 

i 



126 







1 M 





12 
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[01 OJ 



[012] 



26 



26 



29a 



-29 



.118a 



14 ia ib 



1021- 



102V 



4n ,_ 10031 
1010s 

1D09 — 



10101- 



100! 



101 0 1 



10011 



1O06a 



J V 



100)1 

1000a 

101 

ITT 



101Ob 
100S_ rV 



JZL 



1001. 



1002b 
1007b 



10041 



Viooii 



^1,003 b- 
1006b 



A 







1003 b 
1003b 



>1001b 



loLa 



T 



10Mb 



Viooic 



113] 




(51) Int. CI. 7 

H 0 1 L 31/02 
31/12 
33/00 



mm* 



F I 

HOIL 33/00 
31/02 
27/14 



N 
B 
D 



F^ — 4M118 AA10 AB10 BA02 CA02 CA14 

FC03 FC04 FC18 GA02 GC20 

GD07 HA03 HA14 HA 20 HA21 

HA23 HA26 HA40 

5F041 AA37 CA77 DAI 2 DA13 DA20 

EE17 FF16 

, 5F088 BB10 CB20 JA03- JA20 

5F089 AA06 AB08 AB09; AB13 AC30-- 
CA20 



[£(M*£-] 4$M 2. 0 0 2 - 1 0 0 7 5 8 
[ST4*««»J] A5 

[4t§S 01 2 0 02f (2002) 4^5B 
[tf|gg#^l #12001-201713 
{Wfi 01 2 0 0 5f (2005) 2J170 
[gj5F!E#l »7»PM!2K» 
[H«HMfc5MJW5 7JKl 



H01L 27/15 




H01L 27/14 




H01L 31/02 




H01L 31/12 




H01L 33/00 




[F I ] 




H01L 27/15 


C 


. H01L 27/15 


D 


H01L 27/15 


H 


H01L 27/15 


T 


H01L 31/12 


C 


H01L 33/00 


N 


H01L 31/02 


B 


H01L 27/14 


D 



= [«tH0l 2 004^,(2 004) 3J31O0 
[#«t*|]Ell 

I #fMS*ro«fipi .. ... ...... . • • • 

[«*ja4i 

ti*^ i ~ 4 ©vvrttd^^ >-c, 

[»**6l 



ft ffl 2002-1 00758 



(2) . ... 

[»*«8] -• •.. 

ft#JS6£7tte7fc:fc^-c, 

m#jsi o] 

WWill] ! ... 

[»*912] 

(a) *Wa»l6^n S '^±©3f3tOlB*ICtt**«:a*-r5Xe. *J«fctf > -! '! - ■ • ' 

(b) flWE««*Sr«-fk**T«««)»«fflSr»l*i-*IS. • ' - 
[ft*^l 4] ' : • ! . 

... , ' .. , ... • . • . ■ - .: 

(a) llin^«B^By^±©0f3e©«*t*«*«ra*i-5Xa, *5<tt^ 

(b) ^^^©Ste^lSSr^S^^^^ffl^T^lgtt^^^^fife-rsxS-efeoT, 
[|f*«15] 

[fi*#3Sl 6] 

RsWll 3 ifelli 5 ^ja^T. $fetcXS (e) «r£tf, *ffi^oy**£tfi6«©S3fcfrtfc. 

Sr^ri-saSBKSr^-i-SXS.' 

7] . _ 



(3) 

IB#«181 
[H*JS19] 

6~1 8- g>^-Fft>frfcj8V-vT, 

[11*92 0] 
S MI Sgfetil 9 tCfeV>T. 

[»#*2 2] 
ff#Ig 1 3 *fc»i 1 4 »C*3W>-C, 

WBXS (a), fi, -Y^^^y K5?*y hS:ffiv>TMIE^^*f«rl^«e^ci^^©gff^©^{cWmL, fftttttft- 
[«*J12 3] 
HtJlEXm (b) fcdol/^C, 

[»**2 4] 

jt*^ t *mes#** t ^sv 2> ± 5 cam $ *t,r * ^ r. t *mm t fzxtemm* 

»#* J f«r-&tMIHBMMB:/B st*asE«£JxfcfllJMI 1 75M2_3co.^^^fB«©«|g.^B j/^:.&-^^a*>bXcS. . 
3gftg|5£, XJt*^ ^tftaiBlfttt^B s/^*SEg$ixfcft*3Sl^M^3_w{prixdMcfEfl<D«t«6^B y^^tsm 



